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QSTERVIEW
During the period June 17, ].974, to January 37., ].975,
a TRW, Inc./University of Texas at Ap.stin (UT) team conducted
a joint study for the Special Studies Division (SSD) of the
National Aeronautics and Space Administration {NASA) on
"Technology Assessment of PortabXE Energy Research, Develop
mex^t, Technology acid Production." The key activity of
that study was a five-day Portable Energy Technology Assess--
meet Workshop conducted at Monterey, C^.lifornia, during the
week of August 25, 1974. Shortly thereafter, SSD received
a UT report, based on comments prepared by six UT work group
representatives {Appendix I^T.A), which described the efforts
of the university team up to and including the workshop (1).
This report also included brief observations about workshop
activities and recommendations for improving future workshops.
In September, 1974, TRW, Znc., published a workshop
proceedings report (2). On receipt of this proceedings
report, the UT team organized an ad hoc committee to evalu-
ate the results of the workshop and to suggest areas for
future research. The fourteen members asked to prepare written
cr3.tiques of the confe cence and the proceedings brought to
the review process a wide variety of experience, talent, and
training. A brief :.reformation sheet provided guidance to
each member in the preparation of their reviews (Appendix III.B).
Basa.cally, the members were asked to comment on;
v
?.
..;
	 ,,.:.
....	 r^ ^l _ .._.._. .Gf_..r
^.. The s=^ ,itability of the worksho^^ objectives
2. The extent to which the objectives were achieved
3. The effectiveness of workshop methodology
4. The suitability of the choice of participants
5. The validity of workshop cvncZusions
6. Relevant problems not addressed in the workshop
7. Additional research needed in the portable energy
area.
The members were given approximately three weeks to complete
their reviews and submit written critiques. At the end of
that period, the committee was assembled and the overall
impact of the workshop was discussed_
As a result of these efforts, two documents were pro-
duced: a ^^^.ummary of critique comments with copies of the
actual critiques {see Part iii) and a list of thirty-faun
	
7^'	 suggested research projects (see Part I^). These research
. 4 r:
topics were considered in accomplishing the major objective
	
^:^;	 .
	^:^	 of the TRW/UT study. the presentation to NASA of a program
.a^:
r'	 > ^^;. for planning and research in portable energy for the remainder
	
^<<:	 of the century. To simplify evaluation, these thirty--four
,.: ;
	
';^-^	 projects were divided into five categories:
r:
	S`
	^°e	 1. Methods for increasing supplies of present fuels
2. Methods for developing new fuel sources
3. Utilization of new transportation fuels
4. initiation of improved conservation practices
5. More equitable distribution of fuel supplies.
vi
:rr:^
The suitability of these research projects and others
identified by TRW, Inc., and SSD were discussed at a jain^
conference at Moffett Eie1d, Califiornia, on November 25, x.974.
At this time each suggested project was evaluated in terms
of three criteria:
1. Did it represent an area in which NASA research was
needed and appropriate?
2. Was similar research already being conducted by
NASA or other agencies?
3. Did NASA have "in house" or immediately available
resources to conduct the research?
Based on these evaluations, the UT team was asked to
prepare suitable work statements for four projects which
were believed to meet each of the three criteria {Part SV).
At the same time TRW was asked to prepare work statements
for thirteen projects. Bath university and industry teams
submitted draft-work statements to SSD representatives at
another joint meeting on December 19, 1974, at Moffett Field,
California.
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PART T
THE .AL`.('ERNATE SCENARTD PI,ANNTNG ( ,1^5^) TECHIv ' TQZ7E
THEDRY, METHOD, AND CASES GENERATEI.1
-1
:. ,:
i2
`^ ,^
	
A. GENERAL BACKGROUND AND THEGRY
5	 s
_	 Introauctaon
The continuum of time is divided into twa distinct regions-^--
the past and the future--by the constantly dynamic "now." Although
^- "
=	 physicists and philosophers may argue that the velocity of "now"
as variable, no an.e seems to dispute its direction; tn.as universe,
^^`	 at Least, appears to move only forward in time. Philosophically and
^^:
E >;	 gperatianally the two temporal regions have quite different charac--
k'-%
^^	 teristics. Although scholars may dispute the meanings of past events,
or even if certain reported events actually occurred, they do not
deny :hat "a past" does exist nor that this past can be defined and
1	
described to tree accuracy and exactness desired, within the limits
a'"
of the evidence available. The other region of the time continuum
is quite different, however. The concept of the existence of a
single, unchangeable, although unforeseeable, future requires an
^^	 acceptance of inevitability that most modern pragmatists find
d4.stasteful. It is often more useful to assume that not one, but
a number of possible futures exists. The particular une of these
futures which wall actually come about will depend on various trends,
decisions, and events, mast of which are beyond the control of a
given person or agency. This concept of the existence of a number
Y
of passible futures is i:he foundation for the forecasting and
-	
1^
	
planning technique hereon referred to as "Alternate Scenario Planning."
	
^!	 Planning is an essential management function of any organisation.
i
Since planning is by its nature conducted at a tame different from
that at which it will be carried out, a forecast must be made either
3,:.
	
:`	 Pf!i'
	
'	 explicitly or implicit^ .y about the economic, technical, social,
	
i	 ecological., and political environments that wall exist as the plans
	
_	 #
are converted into actions.	 Xn other words, the manager must
	
^_ ^	 choose which possible future he will plan against.
	
.,`_
	 a
The most probable future would seem to be a wise choice,
^`	 -FF
	
°'	 if such a future can be determined. Hes^nan Kahn and Anthony Wiener
	
'-	 in the book The Year 2000 use this "surprise free" future as a
^^:.
	- 	 basis of much of their analysis, although conceding that the prab-
	
°'	 abil :i.ty of any one given future coming about is essentially zero.
^^3
	
,` ^^;	 zt would certainly not seem very wise, of course, to select a
' = less probable" future as a planning basis; nevertheless, the future
which finally unfolds may be quite different from the one adjudged
the most probable. As Professor James Bright of The i3niversity of
Texas points out, Most organizational plans are based on a future
"about like the present, but a little better for us"^^"^.
Alternate Scenario Planning eliminates the manager ' s difficulty
in choosing the propez future on which to base his plans by pro-
viding a method fox allowing a spectrum of pa^^sible futures to be
taken into account during the planning process.
	
=^^ ^`= s^ 	Overview of Method.
^'R
	
-	
s^:'^
	^`'^^	 Tn essence the ASP techni ue involves the develo ment of a
-ry
, 	q	 Pi;
^;,
	' 	 series. o^ possible sequences of future events, i.e., scenarios
	
,^`	 'which might effect the organization's prospects, policy, and
	
r^	 programs. tSome authors associate the term " .scenario" with some
	
t ^
	 sing7.e event in the future; however, in this paper the term will
ia
	
-^=`{	 be used to describe a series of related events, trends, and
^ :^
i °'t.
	
^.	 ^',;.
^_s
	
^-
7.
e	 ^	
^j
1
deve^.opments lasted an a logical, roughly chronologiGax, sequence.
	
'^	 Once these. scenarios have been roduced a lan as develo ed which
	
^'=^ !	 p	 r	 p	 P
^';	 k
optimizes oxganizationa^. prospects for each o^C the projected futures.
^?^	 ^
^ -.j.
	,.i
	
These separate plan; are then evaluated to determine similarities
1
	
^' ^	 axed differences. After evaluating the probabal.ity that each
	"^; ^	 scenario will approximate future events, an overal.? plan is developed
f
which effectively accommodates as bread a range of scenarios as
possible, while ga.ving consideration to the relative probabilities
	
^^ ^	 of each actually c^e^^^^rring. Finally, procedures are established
fox monitoring future events and trends to aGsist in determining
proper actions by the organization.
Scenario Generation
Scenarios can be generated in a number of ways with the method
chosen depending on the use to be made of the scenario, the nature
of the organization and the personal preference of the planning
group involved. Examples of scenario generation techniques inclua,e
the following
i. Kahn and Wiener have
assembling committees
deal of knowledgge and
general areas( 2 ). By
analyze, and evaluate
to project what might
fu'^.are ,
nought to develop scenarios by
made up of persons with a great
imaginatian, usually in broad
having these people investigate,
past trends, an attempt is made
reasonably be expected in the
2. Abt Associates have used computers to prepa^ce scenarios
for the U.S. Air Force based on postulated actions that
certair^ countries or groups o£ countries i^^.ght take in
various circumstances ^)_ Specific scena^^ios are based
on random selection from the various alternatives
poss:^ble. This technique has also been used to gen-
erate nonmilitary scenarios.
1
x-
53. Forrester and Meadows in the "CIuL of Rome" project
on the future of man have sought to develop a computer
model of all the major factors affecting mankind(4?.
The model is characterized by a relatively simple simu-
lation of cause-effect relationships and a complex
system of feedback ^.00ps.
4. Bright and vanstvn have sought to develop alternate
scenarios by examining relevant current literature,
evaluating news items, and conferring with knowledgeable
peopZe^S}. Based on this information they postulate
related sequences of trends and events which might come
about as the result of credible developments in five
relevant environments (technological, economic, social,
political, and ecological} and in internal and competi-
tive company operation.
Regardless of the method of generation, each scenario should
have the following general characteristics. Tt should:
1. Be plausible
2. Be self-consistent
3. Include all critWcal, relevant factors
4. Roughly parallel other scenarios in form and scope.
The scenarios for this project were developed using a variation
of the Bright-Vanston technique. Details of the methodology employed
are described in Part IS of this paper.
Alternate Scenario Planning
Just as-there are a number of methods for developing scenarios,
there are many ways the resulting scenarios can be used. Tn Alternate
Scenario Planning each scenario is treated separately, and the
strategy best suited to meet the trends and events outlined in that
scenario is developed. if praeticalx a diff=erent individual or
planning group should be responsible for preparing the strategy for
each scenario. When these strategies ar plans have been completed,
a joint meeting should be held at which each ^,lana^ing group explains
^	 I	 I	 I	 I	 I	 I	 __i
6
the nature of its scenario. Those actions which are similar for all
scenarios should be presented, and those areas in which the actions
to be taken vary with the scenario should be analyzed. - Next, an
overall plan is drawn up which will reasonably accommodate as wide
a range of suena.rios as possible. Consideration mint be given to the
probability of a given scenario actually coming about; however, events
should not be dropped from consideration merely because they are
deemed un3.ikely.	 It is quite possible that the best, overall plan
will not be the one that best accommodates the most likely future.
Obviously, however, the plan developed must adequately address that
alternative.
Follow-U Action
After the composite plan of a^;t^.on has been developed, a coordi-
nated system should be drawn up for monitoring the nature,^directian,
anal importance of emerging trends and for searching for passible
causes of important events.	 This system should be as specific as
possible in identifying responsible monitoring agencies, reporting
^^rocedures, and critical points in trend development. The whole
purpose of the ASP exercise is to ai3 the organization in taking
advantage of emerging opportunities and to protect itself against
future threats. An effective monitoring program is essential. to
meeting these goals.
Advantages of A:^ter^.ate Scenario Plannin
TR^,e techniques associated with the alternate scenario approach
to planning do not constitute a new method of forecasting, but,
rather, provide a means of using forecasts produced by other
;, ;_	 ti,__
7techniques.	 The ad^crantages of this approach include:
-	 ^..	 St forces planners to accept and act on the fact that
`^	 the future can never be exactly known. Thus, the
plans resulting from the use of this technique should
involve more flexibility than those drawn up to meet
^^	 one set ^^f postulated events .
2. It serves :mss a tool for communication between people
with very different points of view and encourages
cross-fertilization of ideas.
3. ^t prcavides a vehicle for integrating the myriad of
relevant technical. and non-technical factors into the
planning process.
4. It encourages the development of a structured system for
monitoring trends and events of import to the organization.
Thus, it aids in preventing the organization from being
faced with unexpected threats and from failing to take
advantage of emerging opportunities.
5. ^t helps to identify the point at which important
decisions will have ^-.o be made in the future. 	 This
should allow more ti;^e for consideration and data
acquisition.
Tn short, Alternate Scenario Planning can provide assistance
to many organizations and agencies in effectively planning to meet
a variety of possible futures, as well as in developing future-
orianted thinkers.
..::. ^,,.	 ,,	 .:r^-^
	
,.^.^:.
8B. METHOD OF GENERATION
Introduction
-	 Developing scenarios which will .be of material value in
^^:	 Alternate Scenario Planning is, at best, an uncertain art. Because
of the amount of .time required for careful employment of this tech-^
_^.	 nique, it is most important that the scenarios be relevant, thought
=	 provoking,- and comprehensive. However, because of the recent advent
of this approach to planning, methodologies for scenarios production
s
_	 are just now being developed. However, the stepwise methods described
a	 below have proven to be useful in previous ASP applications used by
(6)
Bright and Vanston
Steps in Alternate Scenario Development
1. Define purpose and organize development_team. The first
step in developin ^ a set of alternate scenarios is to
determine the pu*.ose and goals of the ASP effort, the
scope of the pro ,^ect, and the time available for the
conduct of the exercise. The nature and detail of the
scenarios will, in large part, be determined not only
by the time and resources available for preparation but
^`	 often, more importantly, by the time and level of effort
'"	 that will be alloted to carrying out the planning activ-7
sties. During this objective-definition stage the team
whicY! will actually prepare the scenarios should be
identified and organized. Although the exact number and4	 type of people involved in accomplishing this task will
depend on the available resources, it is desirable that
at least two or three people be involved to encourage
crass-fertilization of ideas. The scenario preparation
team should include people w^.th evident imagination and
°r:	 with a wide variety of backgrounds, talents, and special-s.::'. 	 z.txes
^	 ^. Gather relevant data. Early in the preparation process
the collection of data bearing on the areas to be forecast
should be starters .	 Again, the nai:u.re and scope of this
data base will depend on the time and resources available.
^	 However, the acceptability and effectiveness of the
-^	 scenarios will depend, in large measure, on the credibility
and completeness of the data base. Since scenarios
It
''^'	 ^ 1
..	 ^	 ::.
^- - -1. _	 1 ...	 _i-L^__
	 _	
-J -
^ J_._
usually involve a number of societal factors, a large
amount of background material may be necessary thus, a
logical, effiei.ent system far data collection, correla-
tion, filling, and ,•ecovery is necessary.
3. List all relevant factors. A careful derinition of the
purpose and scope of the ASP exercise will assist in
identifying those factors in the social, political,
economic, technical, and ecological envirenments that
will be relevant to the project, At this stage broad
license should be allowed in factor identification.
Often, items that seem to be only peripherally germane
to the subject at hand turn out to be of great impor-
tance on closer examination.
4. Determine the most pertinent factors. Zt is probable
that many more factors will be a.dentified in the previous
step than can be specifically addressed in the actual
scenarios.	 Therefore, a winnowing process is necessary
to reduce the number of factors to be considered to a
manageable number of the most important. If possible,
knowledgeable people other than the scenario writers
should assist in this factor-weighting exercise. Yn
fact, the inclusion of management personnel in this
step of the preparation will not only improve the quality
o£ the sceri^.rios, but will also increase their understand-
ing and acceptance of the ASP technique.
5. Choose themes for alternate scenarios. Since the number
of factors that might be considered in a scenario is
eery large and since the range of values far each factor
is cantinnous, there is a double infinity of possible
futures that might be addressed. The team can plan only
against a finite, generally small, number of futures.
Although the exact number of scenarios to be developed
will depend on the particulars of Circumstances, experi-
ence has shown that from th^'ee to seven are usually
adequate. As will be discussed later, one of the
scenarios should be the one that is believed to be the
most probable, the "centrario." The other scenarios
should be chaser on the criterion of maximum value to
the planning process. Because of the limited number
that can be accommodated, the alternate scenarios should
address futures that are important to the organization,
that are different in nature from one another, and t.71at
tend to bound the spectrum of futures that might affect
the organization's well-being. For the last reason these
bounding scenarios are sometimes called "boundarios."
The simplest set of boundaries would be two that described
a future remarkably fortuitous for the organization yet
.,;_
_ .	 .:	 .,	 ,. ,.	 .:	 y,.
^.
10
dreadfully unfortunate. For most purposes this matrix
is probably too simplistic to be of much value. Thus,
the scenario production team is faced with the problem
of choosing themes around whic'^ the projected futures
will be developed. The choice of this set of pertinent,
basically orthogonal^boundarios represents one of the
most s .mportant steps .zn the deve .^.opment procedures.
This is another point at which liaison with the organi-
2ational management may be of major value.
6. Arrange factors into related groups. Once themes have
been determined, the factors chosen in Step 4 should be
gathered into related groups. The theme of each of the
boundarios will indicate which of the factors in the
centrario should be changed. Since many of the key
factors will be interrelated, the effects of changes in
one factor on others can be more easily considered if
related factors are properly grouped. At this paint
some may be dropped and others added. However, it must
be s^zessed that all factors considered in one scenario
must be considered in a:Ll.
7. Define present situation in terms of the chosen factors.
Using information on the status at present and a^z the
recent past of the previously chosen factors, write a
narrative statement of the present state of the relevant
society and how this state came into being. This state-
ment should be a short, coordinated history of important
events, occurrences, and trends that have resulted in the
present status.	 Factual material should be carefully
documented and referenced; technical and obscure terms
should be defined; trends should be displayed graphically
when practical, This background report will not only
serve as a starting point for scenario development, but
will also serve as a means of bringing participants in
the ASP planning effort to a common starting point and
will minimize unprofitable quibbling about factual
material.
8. Develop centrario_. The people preparing the scenarios
must now begin to project their evaluations of what the
future most probably holds in the areas being considered.
For this purpose they may use the projections of others,
their own forecasts, or mast often a combination of the
two, They may use any of the common forecasting techniques-
e.g., Delphi, normative forecasting, or computer simulation-
or any other techniques that they desire. Since all
forecasting techniques are, in reality, based on trend
extrapolation modified by personal judgments, the scenario
writers aright well use the data assembled in Step S as
the basis .for trend projections. Regardless o£ the method
used, the development team must be prepared to defend the
data on which their forecasts are based and to explain
:_,,_ 	 ,. ,
._^<:._.	 mow:	 ^	 >-: ^	 ^^	
,.:.
1__^	 I	 _I.
11
the logic of their methodology.
Once projections for each of the factors have been deter-
mined, they must be compared for consistency, and a
narrative or correlated description of the postulated
"most probable" futiure, i.e., a centrario, must be prepared.
Although this scenario will probably be used to describe
one or more points in time, i.e., future "snapshots,"
transitional material explaining how given situataans
developed during relevant time intervals wall increase
clarity and acceptability. where possible, pertinent
references should be listed. Although reasonable brevity
is desirable since this scenario may be used as a basis
for planning, a careful explanation of basic reasoning
should be given, as the centrario wi11 serve as the basis
for the development of all other scenarios.
9. Alter basic factors to su port boundarios. Once the
centrario has been completed, the most probable projected
values of the basic factors should be reexamined to see
how they might be changed if the boundaries prescribed by
the alternate scenario themes were to come about. Each
theme should be considered separately, with appropriate
factor changes being made individually at first and later
examined, in mass, for consistency. 	 Changes in factor
values should be significant but within the range of
feasibility, i.e., factors should be altered to the point
where further changes would no longer result in different
organizational actions. The changes in all appropriate
factors taken collectivity should outline a future which
closely follows the chosen theme.
Z0.	 Prepare boundariios. This step involves the production of
a series of scenarios similar to that produced in Step 8.
In fact, care should be taken to assure that all scenarios
are as closely alike in format, wording, and style as
practical. This parallelism will assist in comparison of
the separate planning results. As with the centraria,
projections should be referenced, if possible, and the
reasoning carefully explained. Also, intervening events
should be included to support and explain snapshot
descriptions of the future.	 In some cases, it may be
desirable to include important possible but improbable
events in these scenarios. However, this should be done
with care and only where a specific purpose is thereby
served.
11. Check all scenarios for consistency, clarity, and complete-
ness. ^t is very easy in a complex scenario to overlaak
interns]. inconsistencies and normally obvious violations
of logic and reason. A11 scenarios should be checked by
___ i _.
^2
people not involved in their preparation to insure that
they are clear, comprehensible, and free of errors.
When passible, it is highly desirable for the entire ASP
exercise to be simulated by an outside agency.' Such a
trial run may well point up methods of ^.mproving the
planning operation.
12. Modify scenarios as necessary and organize for use. After
the scenarios Have been reviewed for clarity and accuracy,
the final version of the scenario should be prepared and
all materials organized for effective utilization during
the planning exercise. ^'he exact organization and presen-
tation plan will, of course, depend on the use to which
the material is to be placed.
Development of Scenarios for the Portable Energy Technology.
Assessment Workshop
The scenarios used for the Partable Energy Technolagy Assessment
Workshop were developed using techniques very similar to those out-
limed above. Same modifications were made because of the shortage
of time available for development, particular contract requirements,
and persoxsal preferences. Specific actions are taken in this opera-
tiara as described below. The numbErs of the listed steps correspond
with those given in •the previous section of this report.
^..	 The general purpose of the workshop and the proposed use
of the scenarios to be developed by The University of
Texas (UT) team were outlined in the original NASA Work
Statement. Subsequent meetings of UT, TRWf and NASA
representa^rives further detined the desired nature of the
scenarios and the methods by which the scenarios would be
inUegrated into the workshop procedures. ^t was agreed
that approximately six different scenarios ^rauld be
prepared, that they would average seven to ten typed pages
in ^.ength, and that they would stress non-technical
aspects of the energy problem, Each scenario wcauJ.d por-
-tray a projected overall picture of the society a^ the
United States in the years 1935 and 1955. The purposE
^f the scenarios would be to describe the d^iv^ng farces
which. will determine the +demand for uara;nus, energy forms
in the years in question-and to identify the canstraznts
on passible solutions to future energy problems'» ^t
,^ ^
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was agreed that the UT and TRT^7 teams would jointly
_`` `?	 translate scenario factors into appropriate ta^slest	
of derR.and .
	
^'	
t
'^
	
	
The scenario development team was composed of three UT faculty
members and three UT graduate studerxts, One faculty member was from
i
the Department of Mechanical Engineering, while the rest of the team
	
.k ^	 ^
^^ ^	 members were sociologists with research specializations in demo-
graphy and human ecology. This apparent imbalance reflected the
emphasis in the work statement on non-technical input from the
	
`.	 university team. Each scenario was reviewed by a team of ^svaluators
	
3 "	 ^	 .
	
^ :	 representing a variety of technical and non-techxical da.scipl^.^xes.
	
^'	 ^
d 	 t
^`^^ ^	 Although not a direct part of the scenario development effort,E .';'
	
e	 .
	'^	 a table of possible actions was prepared by the industry team to aid
	
'J':
	
;
	
e;	 non-technically oriented participants in understanding the implica-
`^ ^{	 tioxas of various technical alternatives.
^,	 2.	 Gather relevant data. Because the contract work state--
ment for the university team emphasized non-techn^.cal
'	 aspects of the energy problem, the scenario development
committee •focused most of their data-gathering activities
on non-technical areas, Current "futures" literature
'	 received particular emphasis as wel? as data on societal
^^ ^	 dimensions and demographic trends. Committee members
^^	 spent approximately two weeks familiarizing themselves
with relevant material before moving to the neAt step.
n
A bibliography of some of the references used in dat4
i = 	accumulation is given i a Section E.
^#
3. List all relevant factors. Based on the information
gathered a.n Stomp 2r the committee next listed all
;^^	 components of the social structure which could reason-
	
-	 ably be associated with energy consumption or which
^:,
,.^	 would limit ar restrict the production of energy .  All
,^	 relevant factors were listed - even ^.haugh in some oases
_ „	 their impact on the energy status appeared somewhatx	
remote. In ally approximately ninety factors ^nrere identi-k
fied^ These factors are given iri Appendix T.A,
f
^;
;:
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^.	 Determine the most ertinent factors. Because the
number of factors identified in Step 3 was toc^ large
to be considered in scenarios of a practical lengt^.
it was necessary to choose those that would be most
important to the accomplishment of workshop objectives.
At this point three additional consultan^:s we^^e engaged
to assist in factor evaluation. These consultants
included an economist, a sociologist, and a political
policy scientist. After a general meeting of the
committee with the consultants members of both groups
were asked ':o rank the factors in order of their
importance tc`u the energy status of the nation. An
analysis of these evaluations indicated close agree-
ment among all members of both groups. Based on
these evaluations thirty-nine were chosen for inclusion
in the scenario act. These factors are listed in
Appendix T.B. Tt will be noted that some new factors were
indentified during this activity.
5. Choose themes for alternate scenarios. The committee
next set about determining a set of scenario themes
which would effectively bound the range of feasible
futures that the nation might face. Because of the
complexity of the problems being addressed by the
workshop, it was obvious that a great deal of care would
be required in the choice of scenario themes. Because
of the overall organization of the workshop it was
determined that the number of scenarios to be consid-
ered would be limited to six. After considerable
deliheration within the committee, together with
consultation with the NASA and industxy teams, the
six bounding themes were identified. The themes
chosen were as follows:
a. A future in which the nation puts primary emphasis
an economic expansion, increased production, and improved
material well-being.
b. A future in which the nation puts major emphasis on
environmental and ecological improvement even, if necessary,
at the expense of other factors.
c. A future in whick: the government takes strong action
to stress social and economic equality.
d. A future in which the nation is faced with major
economic trauma.
e. A future in which major technological breakthroughs
increase the efficiency o^ energy usage (This xuture did
not consider advances in energy production technologies
since increases in research and development in thosY
areas represented potential. actions available to the
planners).
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f. A future in which international tension ^.s markedly
increased and the United States adopts (or is forced to
adopt) an isolationist policy.
The inclusion of the most probable scenario in the set
was considered but was rejected because it was felt that
all six bounding themes were necessary for a thorough
consideration of the energy problem. Tt also appeared
probable that the work groups at that workshop would
wish to develop their own most probable scenario in
phase ^l deliberations.
G. Arrange factors into related groin. After compa?^ing the
factors d^^velaped in Step ^4 with the six chosen themes,
it was decided that the factors should be grouped into
nine general topics.
a, population
	 f. Transportation
b. Urbanization	 g. Education
c. Labor force	 h. Values and Environmental
d. The economy	 Policy
e. Social equality 	 i. The international situation
7. Define resent situation in terms of the chosen factors.
At this time the scenar:^o development committee prepared
a narrative description of the present status and recent
history of the United States based on ^11e factors deter-
mined in Step +^. All listed data were carefully referenced
and a glossary of terms was attached. This background
information was made available to all participants at the
beginning of the workshop. {Distribution to participants
prior to the workshop would have been preferable. A
copy of this description is attached as Appendix ^-C-
8. Develop centrario. After consultation with the NASA and
a.ndustry teams, it was decided that the scenarios would
focus on two points in time, the years 1985 and 1395.
fio begin the development process, values were assigned
to each of relevant factors, The values were carefully
chosen after comparing estirc^ates from various technical
and "futures" sources with trend extrapola^"_ions developed
by the committee itself. These values were then integrated
into a narrative description of the societal. environment
that was envisioned for the two chosen years. The committee
next worked with the TRW team to develop specific fuel
demand figures for each of the two relevant years. A
fisting c^ f^:ntor values used is g^.ven in Appbndix ^.D ana
Section C is a copy of the centrario.
9. Alter basic factors to support_k^oundarios. The scenario
development committee next examined each of the relevant
factors and determined .how they might be affected by the
futures envisioned in the six alternative themes. When
appropriate, factors were modified to reflect projected
;...
l6
effects. initially, each factor was considered
separately ^^ithin a single theme, rn general, changes
were made as large as reasonable; however, to the
extent possible, these changes were based on substan-
tiating data. For example, in c?^anging the growth rate
predictions, the limits chosen were the highest and
Lowest projecta.ons published by the Bureau of Census.
Dnce the individual factors had been changed, the list
of modified factors were considered as a group to take
into account the impact of changes in one factor on
the others. When necessary, factors were again modified
to insure a self--consistent set.
	
The process was then
repeated for each theme, The factors developed for all
boundarios are shown 3.n Appendix ^.D.
lD.	 Prepare boundarios. Using the modified factor values
developed in Step 9, scenarios were developed for each
bounding theme. The time frames described were the same
as for the centrario, i.e., 1985 and 1995. 	 To the extent
possible each boundario had the same format and, in many
cases, the same phrasing as the centrario. This paral-
lelism was sought to facilitate comparison of the plans
during the second phase of the planning effort. Sn
collaboration with the TRW team, the committee then
analyzed how the factor alterations would effect fuel
demand, and new demand tables were prepared for each
alternate scenario. Brief resumes of boundarios are
listed in Section C. Copies of the completed boundaries
are included in the TRW workshop report.
ll.	 Check all scenarios for consistency, clarity, and__eomplete-
Hess. The completed scenarios were then sent to two
editors for review and rewrite as necessary. Copies were
also sent to selected consultants far suggestions and
comments. After suggested improvements had been incor--
porated in the scenarios, a workshop "trial run" was con-
ducted using University of Texas graduate students as
participants and UT team members as monitors. The students
were asked to prepare oral reports similar to those expected
from the workshop groups. They also were asked to note
errors, confusing diction, and general weaknesses in the
scenarios and to comment an the ASP technique. The results
of this trial run are discussed in Section 1SI of this
report.
12. Modify scenarios and organxe for use_. The comments of
the triol run participants were carefully weighed and
scenarios altered as appropriate. A final review of
scenarios was made by ^...he committee and final typing
completed. The scenarios and supporting data were then
forwarded to TRW for inclusion in the workshop notebooks
to be sent to the participants. Each participant received
a copy of the boundario for his work group only.
.,.	 aF.;	 .l is"._ a ^	 ,...
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Centrario (Most Likely Scenario)
1.	 i'opulation
a. The fertility rates began declining in the 1960's, and
the decline gained some momentum in the 1970's (the
General Fertility Rates, i.e., annual births per 1000
females aged 15 -44, dropped fxom 87 . 4 in 197? to 81.9 in
1971, and to 73.4 in 1972). 1 This trend continued but
at a more moderate pace. Although the average annual
births remained below the replacement level throughout
t^^e last quarter of the 20th century (1.9 births per
1000 women of childbearing age in 1985 and 1 . 8 in 1995),
the population continued to grow due to the relatively
Large nti-^wer of fema^.es of prime childbearing ages.
(1957 ^^as the peak of the post-war "baby boom," and the
1957 cohort reached age 20 in 1977.) Stationarity
(constancy in size and age distribution) was predicted
to occur wi^hin tH^^ first third of the 21st century.
b. The 1985 Current r^^^ ulation Survey estimated the popula-
tion to be 231 mil^,ion (including immigrants). This was
a 12.7 percent increase over the 1970 total of 20S million
and approached the "medium" Census Hureau projections.
By 1995, the United States population was 24G million,
a 6.5 percent increase. Average family size was 3.5 in
the 1980's and close to 3.2 in the 1990'x.
c. Increasingly effective contraception (male as well as
female} and the growing acceptance of abortion indicated
that Zero Population Growth (ZPG) and a stationary pop-
ulatian were likely to occur by thr: 21st century. Al-
though overshadowed by declining fertility, the infant
mortality rate declined notably from the 1970 level of
near 20 deaths pex zao 0 live births (which placed the
U.S. low compared with other developed countries) to 17
deaths in 1.985 and 15 deaths in 1995. This accomplishment
was due partly to improvement in the socioeconomic condi-
tions of the black and Spanish_surname populations. Com-
pared to the 1970 figures, life expectancy at birth was
increased by about 2 years (to 72) by 19x5, and by 3
years (to 75) by 1995. The reasons for this improvement
were several. Deaths from cancer were reduced by one
half as rates of remissions grew, largely the result of
new methods of early diagnosis. The spectrotherm infrared
scanning unit for detection of tumors, which had appeared
by 1974, was improved and utilized more widely. (This
detection device gave women with breast cancer a 75^
:,;.	
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greater probability of survival.) Computer-assisted
diagnosis of a number of diseases, including early sigi?^,
of susceptibility to cardiovascular ailments, plus
advances in methods of treatment, reduced the number
of deaths due to heart failure, stroke, arteriosclerosis,
etc.
d.	 The life expectancy of black population increased due
to an improved standard of living. (The potential for
improvement in this area was evidenced by the 7 year
gap in life expectancy between blacks and whites in
1970, which was narrowed to 4 years by 1995.) Fer-
tility rates for black and Spanis^^-surname populations
declined somewhat more slowly than for Anglos. The
resuxt was an ir_creasing proportion of the total births
which were births to women of these two minori^ry groups.
Consequently, the proportion of the population that was
black had increased from 11^ (22.7 million) in 1972 to
11.5 (26.6 million) by 1985 and to 11. 98 (29 .3 million)
icy 1995. The Spanish-surname population comprised 4.4^
(9.2 million) in 1985 and 5.5^ (13.5^mi11ion) in 1995.
The comparatively high birth rate of the Mexican-Ameri-
can component of the Spanish-surname population and
continued immigration from Mexico accounted for the
mos°k: substantial portion of the growth of the latter
group.
2.	 Urbanization
a.	 The '=metropolitan explosion" persiste^ between 1970 and
the turn of the millennium. The rate was reduced,
however, since (1) movement out of agriculture was
virtually 'complete by the early 1970's when about 4^
of the labor force was engaged in the primary sector
and (2) immigration restrictions were placed on Western
Hemisphere countries in the mid 1 .960'x. Metropolitan
areas captured 83^ of the growth from 1960 to 1970; the
number of metropolitan residents increased from 119.6
million to 139.4 million. 3 During the 30 years between
1970 and 2000, the proportionate share of metropolitan
growth stabilized at slightly over 80^. This meant that
the Standard Metropolitan Statistical Area (SMSA) pro-
portion of the total was 70^ in both 1985 and 1995.
The urban population ci^isplayed a similar trend and com-
prised the following percentages of the total population:
77^ (178 million) in 1985 and 80^ (197 million) in 1995.
The rural population, by 1995, had fallen. some 6.5^
Pram its 1970 level.
b. Peripheral sprawl was the dominant form of urban growth.
The return flow from the suburbs to a few refurbished
_i
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central city neighborhoods provided only a modest
counterbalance to the largely uncontrolled suburban
growth. Zn 1970, of the 68^ overall SMSA population,
370 lived in fringe areas, and the remaining 31^ lived
in central cities. ` By 1985, ^0^ were suburbanites;
in 3.995 the figure was ^3^. The lack of control over
expansion was due to two basic factors. The first of
these was the fact that the construction of New Towns
did not provide a viable alternative to sprawl. The
vast ,sums of money required for construction of New Cities
{a large proportion of which is nonrecoverable} held
develGpment to a minimum. The initial operation of New
Towns turned out to be highly inefficient and costly
r^ecause facilities had to be constructed long before
future inhabitants arrived. In addition, the process
duplicated facilities already available in existing
cities {e.g., public buildings, cultural centers,
utilities, transportation facilities, and business
firms}. The second factor was the pers^=^tence of cer-
tain deep-running American institutional values. Tt
was recognized that a comprehensive program that would
effectively halt, or possibly reverse, urban sprawl would
en^:a.i.3 a severe modification of the American ideal of
"pr.ivatism," a value that has pervaded the development
of the country from its inception. It also became apparent
that an end to urban sprawl would require the demise of
such fundamental values as "local control over land-use
and zoning ordinances, local financing for schoals...and
the ability of individual landowners to engage in real
estate speculation." 5 The slowness with which values
change, compared to the fast pace of technological and
economic change, long ago noted by Ogburn, was again vali-
dated. One important result of the peripheral sprawl
pattern was the extension of the "megalapolization" of
areas in the Northeast (Washington to Boston}, Midwest
(Chicago to Pittsburgh), and West Los Angeles to San
Diego, San Francisco to San dose}. Almost 25^ of the
total population was living in these areas by 1995.
c. The proportian of blacks who were central city residents
remained fairly canstani:. at abo^if. 7^^ of ^:he total black
SNa^?L population (compared to around 40^ for whites} .
Thus, a sizable percentage of the black labor force
found it necessary to commute outward to the periphery
of the cities where the bulk of new jabs were available.
The reduction of multiplicity in the form of autonomous
and semi-autonomous public agencies was one mitigating
trend which emerged as a growing number of 5MSA's opted
_._	 _-,„
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for the institution of metropolitan authorities.
Assumz.ng 100 as an index of the number of pan metro-
politan entities with 1971. as the base year, the value in-
creased to 175 in 1985 and 275 in 1995.7 This centraliza-
tion of control and coordination mechanisms was a
necessary adjunct to increas^,ng scale and complexity
(functional differentiation and interdependency in
organization) at both community and formal organiza-
tional levels.
3.	 Labor Force
a. Trans^COrmation to the service sector was so far ad-
vanced by the early 1970's that the tertiary sector
accounted for more than half of America's GNP and
absorbed 600 of the labor force. $ By 1985, the pro-
portion of the labor force engaged in the provision of
services leveled off at about 70^. The trend toward a
service economy resulted in significant socioeconomic
changes; among them, two had most important consequences.
After the earlier transformative stage, the service
oriented economTr (].) evidenced a slowing of productivity
(GNP per capita because output grows faster in the
production of goods than in services, and (2) proved
fertile ground for inflation because labor costs of
production i.n services are about 60--70 as compared to
30 g
 in goads production industry.
b. AcaonEpanying the emergence of a service economy is
expansion of the professional, technical, and clerical
occupational categories. 9 Hence, the number of workers
in white--collar jobs tended to advance while the number
of blue-collar jobs declined. zn 1970, the ratio of
white-collar workers to blue-collar workers was on the
order of 5 to 4. 10 In the 1980's and 1990'x, the ratio
was 5.5 to 4, with white-collar workers making up 50^ of
the labor force in 1985 and 52^ in 1995. This trend ir;^
fluenced transportation needs in terms of the length of
the journey to work. (Far r^xample, for white employees
the average work-trip distance is 3 miles for laborers
and 7 miles for professionals. 11 The reverse applies to
black workers, but blacks comprise only s small percentage
of the economically active population.)
c. Tn conjunction with the proportiara:^ reduction of the
blue-collar 1abo^ force, average length of work week
declined from 38 hours in 1971 to 35 hours in 1985, and
to 32 hours by 1995. This would suggest decreasing en-
ergy consumption. Moreover, although most service indus-
tr3.es are low energy consumers {with transportation a notable
exception), the slowing of increase in energy consumption,
4.
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which some scholars predicted to result from the shift
to a service economy, failed to materia^ize. As service-•
bound manpower was replaced by mechanical means of pro--
duction, the extractive and transformative sectors re-
quired larger energy resources. Labor-saving technology,
for the most part, was high energy consuming technology.
d. The declining demand for low-skilled labor was related
to an upswing in the unemployment rates from 4.2^ in 1985
to 5.2^ in 1995.
The Economy
a. "Privatism" continued to be the leit^-motif of the eco-
nomic structure of the U.S., although the degrees of
freedom of large conglomerates were modestly reduced
by governmental regulations. The effort was intended
to slow the inflationary spiral and to find solutions
to energy shortages, while simultaneously providing
minimal protection of the natural environment.
b. The Gross National Product of the United States, which
was $1,152 billion in 1972, reached $1,500 billion in
1985 and $2,200 billion in 1995. Per capita GNP for
1985 and 1995 was $6,500 and $9,000 respectively. rn
tr^.e period from 1972 to 1985 , the U .S . growth in pro-
ductivity dropped to an average rate of 2.3^ per annum,
and thus fell behind other developed countries. During
the 1985-1995 interval, productivity was again rising,
averaging 4.6^ per annum. Therefore, the overall average
increase was near 4.0^ for the years 1972-1995. GNP is
an especially significant consideration inasmuch as
"historically, energy consumption in the United States
has closely paralleled the growth in real GNP." l3
 The
secular trend from 1920 through 1970 was one of diminished
energy consumption for each GNP dollar expended. For
example, in 1920, energy consumption (in thousand Btu
units) was 141.3 per $^. of GNP. The value fe11 to 96.1
in 1950 and 95.0 in 1970. 14 The latter figure was up
from 87.1 in 3.960 and thus represents a deviation from
the historical trend. However, because of the trans-
formation to services and rising energy prices, the
long--term pattern was preserved in the 1.970--1985 interval
when energy consumption per GNP dollar varied around
92,000 Btu's. By 1995, an upward shift similar to that
recorded between 1960 and 1970 occurred so that the
average ^r^alue again approached 95,000 Btu's.
_	 ,:.^	
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c.	 Although the growth rate of the U.S. lagged behind
that of a number of developed countries, the economic
pasi^:ion of the nation did not deteriorate substantially.
The "real" productivity of the U.S. was greater than
was apparent on the basis of the per capita GNP index.
In fact, GNP became increasingly less valid as a mea-
sure of productivity since it tends to undervalue the
effort directed toward the production of services as
well as the production of knowledge. l5 Perhaps mare
relevant than GNP per capita was the efficiency of
production as measured by the ratio of GNp dollars to
horsepower in prime movers. (A prime mover is a
machine that converts food, fuel, or farce to work or
power.) In other wards, how many GNP dollars are
generated pe^c horsepower of installed prime mover capa-
city? The secular efficiency trend indexed in this
manner indicated that the amount of gain doubled in
the course of the last half of the twentieth century.l6
Since efficiency of production depends on the degree to
which prime movers are fully utilised as we11 as on
efficiency of energy conversion itself, substantial ef-
forts were anode to use prime mavens at a level approach-
ing peak capacity in the 1980's and 1990's through the
initiation of round-the-clack shift wark in industries
which previously had operated on a standard eight-hour
work day.
5.	 Social Equality
a. The goal of social equality came closer to realization
during the last quarter of the 20th century. The
proportion^af American families with incomes of less
than $3 aoa declined as follows: 1970: 7 g ; 1985: 4^^
1944: 3%. Median family income for whites was $14,300
in 1985 and $16,300 in 1995. Comparable figures for
black families were $11,5flfl and $14,000.
b. lncame also came to be soanewhat mare evenly distri-
buted. Whereas in 1.970 the top quintile received 45^ of
the national income, the same proportion of the popu-
lation received approximately 42$ of the total in .1985
and 1995. The portion received lay the bottom quintile
rose from 5^ in 1970 to 7^ in 1985 and 10^ in 1995.
c. One of the brighter spats in the Economic picture as
the U.S. approached the year 2040 was a narrowing of
the white/black income gap. Far the country as a whole,
the proportion of white median family income that
equalled black median family incotr,^ had fluctuated
around 60 o in the 1960's . A no^:r^.ble^ ascent for blacks
brought the figure to S0^ by 1985 and to about 86^ by
1995. Tn essence, this upgrading involved the South
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and the older black population catching up with the rest
of tJ.e nation. In 1971., outside the South, black fam-
ilie, with both husband and wife present and headed by
someone under age 35, earned 93^ of comparable white
income. If both husband and wife wexe employed, their
earnings were 1050 of that for whites.
6.	 Transportation
a, Frown 1950 to 1970, energy consumption per passenger
male consistently increased as greater reliance was
placed on the least efficient carriers. Air travel,
by far the least efficient means of travel, captured an
increasing share of the intercity transportation market
(4^ an 1950 to 9^ in 1970), Automobiles, the second
least efficient mode, accounted for 88^ of all intercity
passenger miles in 1.970. zn the area of intracity trans-
portation, 94a of all passenger miles were travelled by
auto in 1970, and the use of mass transit had been de-
clining rapidly (e.g., mass transit`s share of total
intercity passe^ger miles had dropped from 31$ in 1950
to 6 g
 by 1970). 7 Because of the energy shortages after
1970, some modification of these trends in the direction
of energy conservation was effected. More efficient
movement over space took the form of shifted emphasis
on various modes of transportation, as shown by increased
interurban passenger transport by rail due to government
support (Amtrak}• Also, the railroad`s share of the
freight transport market, which had dropped from 60 to^
40^ of the total between 1940 and 1970, grew again, reach-
ing 46^ in 1985 and 50^ by 1995. Urban mass transit
recaptured part of the 1950-1970 loss, It accounted for
12^ of all ntracity passenger miles in 1985, and l7^ in
1995. Campa-^d to the situation in 1970, energy con-
served due to shifts in modes of transportation was 4^
in 1985 and 5^ in 1995.
b • Other obvious energy saving alternatives in transportation
began to be utilized. In particular, sma11 cars with
sma11 engines began to replace large cars with large
engines. Moreover, improved management of traffic flow
was accomplished in a few major cities with the implemen--
tation of various types of electronic sensing devices
(some of which. were already in limited operation by 1973--
1974). Energy savings from more efficient use of trans-^
porration facilities totaled 10^ (Btu`s) by 1985 and
15^ by 1995.
t
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c. The expansion of the electronics/computer revolution
made possible small savings in energy consumption as
certain communications facilities emerged as viable
functional substitutes for transportation. It became
tecnologically passible to conduct a number of acti-
vities which formerly required leaving home (working,
shopping, banking, schooling, voting) at place of resi-
dence. Although it was not feasible before the year
2000 to construct the vast interlocking communications
networks mandatory for full realization of such a sys-
tem, a few large business enterprises began to avail
themselves further of the communications alternative
to transportation. As early as 1985, 7^ of the activi-
ties that previously could be accomplished only by
travelling outside the local area were done electron-
ically. By 1995, this proportion had doubled to 14^.
d. Innovations in aircraft technology raised the effi-
ciency level of air transport. Improved methods of
cooling and the introduction of high-temperature
materials allowed engines to operate at higher tem-
peratures, thus lowering fuel consumption. Lighter,
yet stronger, structural materials permitted an increase
in the payload/carrier-weight ratio. Payload capacity
climbed from less than 20^ of the total weight in 2970
to 25^ and 35o in 1985 and 1995 respectively. l8 As a
consequence, air carriers began to car'v'e out a larger
share of the freight shipment market at the e^spense
of rail and truck lines.
	
7.	 Education
a. A direct consequence of the low fertility rate which
characterized the last third of the century in the
United States was decline in school enrollment. The
1960's suffered the brunt of the 1950's "baby boom";
1967 was the peak year for number of children reaching
school age. The rapid growth of school enrollment
during this period was one of the primary factors
responsible for elevating the percentage of GNP
spent on education from 5.4^ in 1960 to 7.5^ in 1970.
(Other factors involved were increased teacher wages
and teacher-pupil ratios.} 19 After 1967, school en-
rollment was 36.6 million and declining; this figure
fell to a low of 31,5 million by 1980. However, the
effect of the "baby boom echo° resulted in a mild up-
swing, with a 1985 enrollment figure of 33.6 million
and a peak of 37.1 million in 1995 followed by a grad-
ual decline in enrollment. 20 Although the percent of
GNP spent an education reached its highest level during
the 19611-1970 period, subsequent lower enrollment
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figures allowed high quality schooling with a com-
paratively small proportion of GNP spent an ecucation.
By 1985, 8.1d of the GNP was spent on education with
only a slight increase by 1995.21
b.	 Several important changes in education occurred during
this period. The increasing recognition of the impor-
tance of prekindergarten instruction resulted in an
increase of the number of 3 to 5 year olds attending
school. This figure rose from l.Q million in 197Q
to 7,1 million in 1985 and to 11.2 million in 1955.22
Annther change was the increased use of low-cost in-
structional television and computer-aided instruction
at all levels of education from prekindergarten to
college. Tn 1971, 2$ of college teaching was provided
in the form of computer-aided instruction • by 1985 this
had increased to i5a, and to 2D^ by 1995•^^ As the
use of instructional television and computer-aided
instruction expanded, these methods became increasingly
cost-effective, and a growing number of students were
able to take courses and earn degrees while physically
removed from the classroom. This increased flexibility
permitted "students" to hold full-time jobs while
earning college credits and degrees at home. As the
number of two-year, degree granting community colleges
increased, sa did the number of college graduates
entering the Labor market two years earlier than had
traditionally been the case.2^
8. Values and Environmental Policy
a.	 The first substantial steps taken toward a national
environmental policy came about during the 1965-1970
period. These were mainly concerned with air and water
pollution. While specific limits were generally re-
served far the state and local governments, the stan-
dards and plans for implementation were subject to the
approval of the Environmental Protection Agency (EPA).
Under the Water Quality Act of 1965, the states were
required to adogt water quality standards, as wall as
plans for implementation and enforcement. The EPA
had the power to set the standards if those proposed
by the states were inadequate. 25 By 1995, the standards
had been precisely defined on a nationwide basis as a
result of research and the observation of the results
of various state guidelines. However, by 1995, assess-
ment of the water quality maintained by these guidelines
suggested then to be somewhat inadequate. Accordingly,
stricter standards were set, and certain bodies of
water became subject to programs far renovation.
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b. By 7.970, EPA had set air quality standards for the
six pollutants shown in the table below.26
Pollutant	 Level. Not to Exceed
Sulfur Dioxide	 0.03 ppm annual arithmetic
mean
0.7.4 ppm max. 24 hour con-
centration
Particulate Matter	 75 grains per cubic meter
of air annual mean
260 grams per cubic meter
of air max. 24 hour con-
centration
Carbon Monoxide	 9 ppm max. 8 hour concen-
tration
35 ppz^ max. 1 hour concen-
tration
Photochemical Oxidants	 0.08 ppm max. Z hour concen-
tration
Hydrocarbons	 0.24 ppm max. 3 hour concen-
tration
Nitrogen Oxides	 0.05 ppm annual mean
(Hines 1973, p. 279) .
c. By 7..985, levels were established for other pollutants
including lead, flourides, asbestos, and cadmium. By
1995, standards were reduced to:
t
;,:
^.^
0.02 ppm annual mean
O.11 ppm max. 24 hour con-
centration
60 grams pr3r cubic meter
of air an^n.ual mean
200 grams per cubic meter of
air max, 24 hour concen-
tration
7 ppm max. 8 hour concen--
tration
30 ppm max. 1 hour concen--
trat^on
0.06 ppm max. l hour con--
centrat^on
Sulfur Dioxide
Particulate Matter
Carbon Monoxide
Photochemical Oxidants
-	
-
2s
Hydrocarbons	 0.22 ppm max. 3 hour con-
centration
Nitrogen Oxides	 O.A3 ppm annual mean
Car and Light truck exhaust levels in 1970 were set
at 23 grams carbon monoxide per vehicle mile, and
2.2 grams hydrocarbons per vehicle mile. By 1972 the
levels were made specific to each vehicle (instead of
allowing an averaging of the exhaust levels} and
they were raised to 39 grams carbon monoxide and 2.9
grams hydrocarbons. 27 Due to further refinements in
fuels used and to improved methods of pollution con-
trol for combustion engines, by 1985 the level for
carbon monoxide was lowered without difficulty to
25 grams. By 1995, the levels dropped to 15 grams
carbon monoxide and 1.8 grams hydrocarbons.
d. The Resource Recc+very Act of 1970 legislated a shift
in emphasis from waste disposal to recycling. Primary
rasponsibilit was delegated to the state and local
governments. 2^ By 1985, recycling and composting
processes had been improved. Landfills with composted
refuse became common. Reusable containers were being
required for many consumer items in all states. By
1995, the use of plastics for disposable items had
been severely restricted and was largely replaced by
the use of recycleable materials. All states had pro-
jects currently in operation for the collection and
recycling of materials, and many states provided modest
funding for such programs. At the individual level,
substantial concern was generated by environmental is-
sues. I^2embership in citizen lobbies organized around
these concerns grew to 1,000,000 by 1985 and 1,400,000
by 1995. Because of citizen demands, of all solid
waste in the U.S., 65s was being effectively recycled
in 1985, anc^ 80^ in 1995. By--products in the form of
waste and pollut:.^^^ts converted into salable products
grew to 8$ in 1985 and 12^ in 1995, while the percent-
age of GNP devoted to saving, protecting, and restoring
the environment increased from 5^ in 1985 to 7^^ in
1995.
e. The U.S. xn the 1970`s was committed to raising the
standard of living of its citizens, and, therefore
to the planning, direction, and control of social
change. Human values, however, are resistant to
social change. Indeed, the existence of °cultural lag"
(Ogburn} behind technological innovation proved to be
especially troublesome in the mobilization of indivi-
duals in movements to protect and repair the environ-
meat, Since value systems
and/or change only as man
problems of survival, it i
itself becomes the issue
relationship of man to na
position.
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ture occupies a primary
9. International Situation
a. The Cuban missile crisis was something of a water-
shed in the realm of international relations.
Following this confrontation in 19E2r U.S.-Soviet
relations imp_rovedr eventuating in a partial and
somewhat uneasy detente by the early 1970's--a
detente which, nevertheless remained intact (and
even stabilized to some degree) in the 1980's and
1990's. Evidence of more harmonious relations was
seen in a series of arms limitation agreements,
expanded trade,. and cultural exchanges between the
two countries.
b. One major impetus to U.S.-Soviet detente was a
heightened recognition of common interests among
Third World nations. In fact, the world situation
moved away from East/West confrontation toward a
^Vax•th/South (or "have/have not") polarization.
One outcome was that raw materials in general,
and energy resources in particular, became mare
expensive and difficult to obtain. The situation
was further complicated by a Third World schism
between oil-rich Middle East countries able to
draw on ^rast natural resources in building their
economies and the less affluent n^^ions of the
Third World.
c. Although military strength remained one of the
primary underpinnings of international. power,
economic strength assumed greater significance as
a power base. By 1985, it could be stated that
economic potency had begun to parallel military
might as a determinant of the degree of inf luenoe
in the international arena.
d. The United States became increasingly involved and
interdependent with other nation-states because of
simple self-interest as well as humanitarian
reasons. Various types of foreign-aid programs
provided assistance for developing countries. At
the same timer it was necessary to depend more
heavily on developing nations as suppliers of raw
materials. There was significant progress in coal
;.	 ,_	 , .
k
e
f
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gasification and l^.quefaction technology by 1985,
followed by some extension of commercial use of
nuclear power prvv^.ded by breeder reactors by the
year 2000, but it was still necessary to rely on
conventionally extracted petroleum as the major
energy source. It was simply not economically
feasible to install the advanced energy production
methods on a nation-wide scale before the end of
the century. As a result of these factors, the
U.S. was able to obtain only about half its petro-
leum from domestic sources in 1985 and only about
45^ in 1995.29
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Resumes of Boundarios
SCENARIO ^1
^<
	
	
The general theme characterizing the United States in
this portrayal of the future is economic expansion. A gen-
^: eral consensus existed in the society supporting economic
G ^; expansion and industrial growth. Although the society was
^^	 heavily oriented toward a service economy, "privatism"
	
y° ^	 characterized the economic structure. The supply and con-
	
'	 sumptian of energy were virtually unconstrained.
scENAR^o ^2
The general theme characterizing the United States in
this portrayal of the future is represented by increased
environmental concern and ecological planning. A general
consensus existed in the society supporting a national en-
vironmental policy. Further, this solidarity directly
affected other social institutions, such as the economy. The
consumption and production of energy were significantly
constrained in comparison to those levels characterizing the
196D' s and 1970's.
SCENARIO ^3
The portrayal of the future United States represented
in this scenario is one characterized by increased govern-
mental planning. The mayor effort at all levels of govern-
ment in this society was an expansion of programs to produce
e^Zuality of educational and economic ogportunity. As the
goals of these efforts became realized, the demand for
energy was increased. This affect owes to the positive
relationship between socio-economic status and energy
consumption.
SCENARIO #^4
Technological domination and advances characterize this
portrayal of the future United States. in a sense this
_	 #	 scerarid represents mast optimistic representation of the
future society. Technological advances were impacting all
_	 the social inst^.tutions, especially the economy. The effi--
dent production of goods and services were high. The pro-
	
€	
duction of energy was more efficient than in the past, and
the demand for energy was virtually congruent with the
-_	 ^	 supply•
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	 ^,^._^
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SC^NARIC ^5
'^'he general theme characterizing this representation of
the future United States is large scale economic recession.
There existed in the early 198E1's an inflationary spiral and
a breakdown in the internat^.onal monetary system. "Priva-^
tism" continued to characterize the economic structure al-
though some restrictions were placed on the conduct of
business. A number of public works projects, including
environmental restoration, were initiated during this period
to stimulate the economy. This task was alb. the more diffi--
cult owing to scarcities of energy and other resources, as
well as significant international competition for them.
SCENARIO #^6
_
	
	
The general theme characterizing this portrays]. of the
future United States is international disarray. The eco-
nomic and political policies discussed in this scenario
'Y	resulted in the assumption by the United States of an in-
creasingly isolationist stance in the 1980's and 1990's.
The United States' Diddle East policy was an ambiguous one
aimed at placating the Arabs and Israelis while pleasing
_.	 neither. Accordingly the Arabs again utilized an oil. boycott
to influence world opinion with the result that the United
States p^.aced primary importance on the domestic development
of energy. Diverse production strategies were employed by
this country in an attempt to meet the demand for energy.
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APPENDIX I.B
FACTORS CONSIDERED FOR USE IN DEVELOPING SCENARIOS
FOR FUTURE ENERGY DEMAI3D IN THE U.S.
I. PDPULATION
A. Growth Rate
1. Fertility - contra:;eptian
2. Family size
3. Decline in mortality and increase in life expectancy
B. Pogulatian Size
C. C:ompositian
D. Migration
II. ORGANIZATION - LASOR FORCE
A. Sectoral Transformation
1. Decrease in importance of labor unions
2. Increase in female participation
B. Composition and Participation
1. Age
2. Sex
C. Length of Work Week
1. Decrease an journey to work
2. More labor-intensive production
D. Shaft Work
E. Public {Non-Profit} Activities
F. Occupation
1. More professionals
2. Mare clerical
G. Under- and Unemployment
H. Personal Disposable Income
I . Inflations
III. URBANXZATION
A. Density
B. Peripheral Sprawl
C. Residential Segregation
New transportation systems may be needed to transport
Blacks out of ghettos to job, etc.
D. New TOWnS
UrbanizationE, Megalopolis -- Regional Concentration of
F. High Speed Interurban Transportation
G. Percent Population Urban - t^ietropolitan
H. Centralization
IV, ECONOMIC STRUCTURE
A. Income Distribution
Increasing equality?
B. Land-Property Ownership
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C. Centralization - Large Conglomerates
D. GNP Per Capita
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V. GOVERNMENT - POLITY
A. Centralization
B. Post-Industrial Society - Joining of Politicians,
Scientists, and Technicians
1. Specialization - elitism
a. Average citizen will not have sufficient
expertise or information
b. Decline i.n Citizen participation
2. On the other hand, there may be an increase in
citizen participation (e.g., Common Cause, con-
servation movement)
C. Snternal Political Structure
D. External Policy
^.. Detente
2. One world
3. Increasing recognition of common interest among
Third World nations
^. Increase in international trade
a. Soviet union granted "favored na^'^ion" status
b. World common market
VI. MILITARY
A. Defense Budget (size)
^. Distribution (among sectors)
C. Research and Development
D. Troop Deployment
E. Military Intervention
VII. TRANSPORTATION TECHNOLOGY
A. High-Speed Interurban Transit
B. Mass Transit - Increased Acceptability to the Public
C. Cheap, Efficient Individual Transportation (e.g.,
electric automobile)
D. Integrated Traffic Flaw Management -- This variable
demonstrates the interrelationship of parameters--^
in this case, centralization of contra], of metropol-
itan areas is a factor.
1. Automated ground transportation
?. Electronic sensing devices coordinated via com-
puter to control freeway traffic (already in
limited operation in Dallas)
E. Overall Reduction in Transportation Energy Demand
(Through some of the developments already listed
plus others)
1. Increased use of mass transit
2. Shift back to greater use of more efficient
transportation of goods (in terms of k/cal per
Ton-Mile). Far example, railroads have an
efficiency rating of 170 compared to 900 for
trucks and 10,000 far air transport.
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3. Advances in structural materials directly
related to efficiency
F. Econom^ .cal Fuel Cells Employed in Various Forms
of Transportation
G. Advances in Aircraft Technology--Given the impor-
tance air transport is likely to assume in this
project, perhaps some comment will be useful here.
1. It is evident that the movement of goods (or
'^	 people) by air is far and away the least
efficient means of transportation available.
Only in the case where extremely rapid movement
is required does it make sense in an energy--
-	 shortage situation.
2. However, technological innovations may well
change this assessment.
3. A plausible example: The development ^f mate--
rials which would allow the operation of
engines at significantly higher temperatures
would result in a reduction of fuel consumption
by, say, 25$. This along with the utilization
of Lighter, yet stranger structural materials
(such as the type employed in the construction
of skyscrapers} could materially increase the
payload/carrier-weight ratio_ One author es--
timates that transport of material by air can
be reduced to onP cent per ton mile, thus
making aircraft competitive with graund trans-
;	 portation.
H. Improved and Increased Transportation by Rail
I. Increased Ability to Transmit Electrical Power over
Long Distances (might require ° super--conductivity")
J. Aircushion Water Transport
K. Individual, Portable Communication Units ( telephones)
Which May Further Reduce the Need for Transportation.
VIII. OTHER TECHNOLOGY
A. Education
1. Distribution (advanced education for everyone?}
2. Education outside traditional settings (e.g.,
education in the home via Tt1, interactive
terminals}
3. Computer--based instruct^.on in or outside
traditional settings
4. Public expenditures on education, especially
for the educationa?_ly deprived
B. Medical
1. nreakthroughs in prevention and early detection
of diseases ( especially in regard to cancer and
cardiovascular diseases)
2. Federally sponsored heal^: .h insurance far all
3. Socialized medicine
4. Cloning--Replacement of ovum with somatic cell
leading to the development 3.n a host mother of
an identical twin of the supplier of the soma--
=^ F ^	 .M	 ^ ^_	 n,.	 ^. ^.
_ _-	
_ ..
	 ^-^	 ^ _ ..^_.^	 . _._-._s .._..
_.__^_-1 _ _L	 I	 1	 I
^.B--4
^^.
^•
^:
:1 t':'
^_
^s
1^
tic cell
C. Electronic-Computer Revolution
1. Certain activities which now require leaving
home (working, shopping, voting, banking,
schooling) might be carried out at place of
residence via electronic devices, thus sub--
stantially reducing miles traveled per indi-
vidual. (People will still go somewhere, par-
ticularly if technologic.^al advance leads to a
shorter work week and more leisure time, but an
individual or family might go to one place (or
a few places} instead of many.) ^"
2. "Electronic books"--i.e., augmentation of
,information storage and retrieval capabilities
and widespread availability on an individual
basis .
3. Societal. impact of electronic revolution and
emergence of an "information society" a la
Daniel Bell. What would happen, for instance,
if the U.S. became a world repository for
technical information with such information
its chief export.
a. Is there a possibility of an information
overload?
b. What kinds of coordination and control
problems will emerge?
TX. 'VALUES - LIFE STYLE
A. Old (materialistic success, work--ethnic} vs. Nesar
(self-actualization, non-competitive ethnic}
B. "Privatism" vs. Public Interest
C. Rapid Growth vs. Slaw (or na) Growth
X. ENERGY ALTERNATIVES
A. Expansion of Controlled Fission
Will. it make a difference and should we consider
whether different methods of nuclear reactors are
used? For example, whether burners or breeder
reactors (water or gas cooled) are employed. In
some types, thermal pollution is mare of a problem.
Breeder reactors are net producers of fuel while
"burners" are net consumers.
B . Controlled FuSi. ^?r
C. Solar Energy
D. Wind
E. Geothermal
XI. ENVIRONMENT
A. Climate Modification
B. Man-Made Physical Environment (e.g., much larger
apartment buildings ar self-contained cities
within a single structure}
C. Whole Environmentalist Movement
XIZ. MISCELLANEDUS
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MOST LMPORTANT FAl3TOR5
RELATED TO ENERG3t SUPPLY A?^D DEMAND
^.. Populatian size
2. Peripheral. sprawl
3. Metropol^.tan percent
4. Urban percent
5. Migration
6. Journey ^^o work
'7. New Towns
8. Sectoral transformation
9. GNP grocath
10. GNP billions
11. 1000 Stu's per $1 GNP
12. Unemployed
13. Services
14. Work week
15. Labor intensive production
16. Family income under $3000
17. Median incomes White & Nan-White
18. ^ income, top quintile
19. $ income, bottom quintile
20. Snf lation
21. Goverzun.:nt centralization
22. Level of regional. metropo.li.tan authorities, 1971.=100
23. Centralization of large conglomerates
24. Federal government investment in mass trans^.t
25. ^ white collar
26. Communication substitution for transportation
27. Societal improvement of communication & information
handling revo3.ution
28. ^ of activities formerly done in home
29. ^ mass transit intracity miles
30. Interurban & trans^..t system
31. ^ savings by more efficient transportation use
32. Transportation mode shift ^
33. Air transportation
34. ^ total GNP devoted to saving environment
35. ^ freight hauled by rail
36. ^ urban passenger miles via mass transit
37. ^ waste recycled
38. ^ salable products from recycled waste
39. ^ petroleum from domestic sources
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BACKGROUND INFORMATION, DATA, AND GLOSSARY
I. POPULATION
a. The resident populatian of the United States was estimated at 209,0
million in December, 1972. Earlier numbers, according to off:i.cial
Bureau of the Census statistics, are the following: 1970: 203.2
million; 1960: 179.3 million; 1950: 151.3 million; 1940: I31.7
million
	 [U.S. Sureau of the Census, 1973a, p. 37).
b. The total fertility rate is the number of births that 1,000 women
would have in their lifetime if, at each year o£ age, they experiences
the birth rates occurring in the specified year. A total fertility
rate of 2,110 represents "replacement level" fertility for the fatal
population under current mortality candi.tions. Total £ertil.ity
rates far the ifnited States for selected years are as follows:
1973: 1,990 (estimate); 1972: 2,040 [estimate; 1971; 2,28fl;
1970: 2,470; 1965: 2,930; 1960: 3,&S0; 1957: 3,770 [peak of
baby boom}; 1955: 3,5$0; I9S0: 3,090; 1945: 2,490. [See U.S.
Bureau of the Census, 1973a, p. 61, and Teitelbaum, 1973, P• 70^)
NO°ice: I^ighs and lows in total fertility rate are 9,991 among the
Hutterites in about 1948, and 1,$50 in Finland, 1969. [See Baton
and Mayer, 1953, and Teitelbaum, 1973.)
c, Stationarity [stationary populatian) may be defined as the absence
of population growth. The numbers of Persons dying per year are
replaced with the same numbers of persons through birth. Present
estimates have the United States reaching statianarity about 2020.
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will continue growing beyond the year 2000 because of the larger
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cohorts of adults, responses to the "baby boom" which occurred after
S4orld j9a ,x IX thxough 1957
	
(Prejka, X973)..
zI. URBANIZATIUN
a. Standard Metropolitan Statistical Area (SMSA) is defined. generally
as a county or gxaup of counties containing at least one city [ax
twin cities) having a population of 50 , 000 or more plus adjacent
couoties wh^.ch are metropolitan in character and are economically
and soc^.ally integrated with the central city. {See U.S. Bureau
of the Census, 197D, p. 83 for more detail.)
b. Pexcenta.ge metropolitan refexs 'to the percent of the total U.S.
population living in SMSAs. The percentage in 1950 was 63a, in
196{3, 67%, in 1970, 695. {See U.S. Bureau of the Census, 1973a,
p. 42.)
c. Percentage urban generally refers to the percent of the total
population living in places of 2,500 or Iaxgex in population.
[See U.S. Bureau of the Census, 1970, p. 82 £ox more detail.)
The percentage in 1960 was 700, in 1970, 74%. [See U.S. Buxeau
o£ the Census, 1973a, p. 42:)
d. Population mobility refers to change of residence. There are usually
two components to the phenomenon: migration and short distance or
within county mobility. The formex xefers to a change in. residence
involving a move to anew county; the lattex xe£ers to a change of
residence with^:n the same county. . Between 1965-66, 7p of the U.S.
population changed residences between counties,. and l3 percent
changed residences within the same county, for a total of 20%.
^
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Fsctween 1970-71, fib of the U.S, population changed residences between
counties, and it percent changed xesidences within the same cv:znty, for
a total of I7$. {See U.S. Bureau of the Census, 197^a, p. d^9.)
e. Peripheral sprawl refers to the percentage Qf th+^ total U.S.
^ population residing outside the central yr core city, In 1.950
this percentage was 27^, in I95{1, 3^4^, and in 1970, 37^. {See
U.S. Bureau of the Census, 1973a, p. 42.)
f. Level of F^egional Metropolitan Authority refers to the extent tv
which regional and metropolitan councils and authorities {e.g.,
the Association of Bay Area Governments, the Fart of New York
E
Authority) have been brought into existence. In the projected ^.ndex
	
?	 numbers, it was assumed that the index number for 1971 was 100.
f
	^	 {See Helmer, 1972, p. 40.)
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IIY. LABOR PURGE
	
^	 a. Sectors. When conceptualizing the industrial base of the United
k
States, or sny other country fox that matter, it is useful to
tf
	^^ ^	 think in terms of the three industxy sectors: agxicultura.l,
industrial, and services. As Fuchs {I968) has observed, "dur^.ng
_	
the period following World War TI this country became the worlds
first 'service economy' -- that is, the first nation in wh^.eh more
than half of the employed population is not involved in the production
of food, clothing, houses, autombilesa or other tangible goods:,
	
^° ^	 {p. I), but instead in saxvices. The servict^ sector is defined
^.	
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	^	 ta^include wholesale and xetai.I trade; finance, insurance, and real
estate; general government; and prnfessianai, personal, bu-^iness
a
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and xepair services. The industry sector is defined to include
mining, contract construction, manufactur^.ng, transportation,
cammun^.cations, and public utilities. {Fuchs, 1968, p. 2.} The
service sectpx's share of total employment was 40^ in 1929, 55%
ixe 1967, and 60^ in 197#3. {Fuchs, 1968, p. 2; I3eI1, 1973, p. 13. }
b, Journey to ^Kark. '£he segaxatian of home from place a£ work has
^.}crsme more prevalent during the nineteenth century. By 1920
tha average distance was 1.5 miles. 1Poxk-trip distance lengthened
rapidly', and by Z96Q such distances averaged 4.7 miles. Today
{1970) tl^e distances for write workers average 3 miles fox
laborers, 7 miles for professionals. {Hawley, 1971, p. 191-192;
Poston, 1972.}
c. Work week {hauxs}, The average number of hours worked per week
has been declining i.n recent years. The average work week in 1973.
among fu3.ly employed persons was about 38 hours. {Helmer, 1572,
p. 34.}
d. r^ercentage unemployed. This statistic is defined as the percentage
of the lobar force Who were nea^ther "8.t ^rork" nor "with a fob
but not at work" during the reference week but were las^king £ox
work during the past 6Q days. {U.S. 3ureau of the Census, 3970,
p. 103.) The percentages far the United States for selected years
ara the following: 1929: 3.2^; 1930: 8.7^; 1933: 2^.9^;
1935: 20.I^; 1940: 14.6; 1960: 5.5^; 1965: 4.5^; 1970: 4.9^
1971: 5.9^; 1972: 5.6^k. {Robertssn, 1973, p. 682; U.S.
Bureau of the Census, 3973a, p. 132.}
,^.
a.	 Grass national product may be defined as including private economy
.<
gross product plus government product.
	
GNP figures in 1958 dollars,
in billions, far selected years are the following:
	 1950:	 355,288;
1955:	 437,963; 1960:	 487,682; 1965:	 617,799; 1968:	 707,608.
(U.S. Canunission on Population Growth and the American Future,
1972, vol. II, p. 	 372.}
b.	 Growth rate of Gross National Product.
	
Average annual growth rate
F
of GHP between the years 1950-196$ (cn^uted on the basis of 1958
'^s
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dollars} was 3.90.	 (U.S. Commission an Populatl .an Growth and the
^l'.
^.
American Future, 1972, vol. II, p. 372.}
^^ c.	 Energy consumption per $1 of GI3P. 	 An important energy consumption
'^` statistic is the ratio of Btu's of energy consumed in the United
A; States for each $1 [in constant prices} of Grass National Product.
As the following data will illustrate, there has been a long term
^'4
decline in this ratio since 1920: 	 1920:	 141.3; 1.930:	 121.5;
^
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"_ 1940:	 105.2; 1950;	 96.1; I96G:	 92.2,	 1970:	 95.0.	 (U.S.
^` Ca.ssion on Population Growth and the American Future, 1972,
vol. III, p. 108.}
V. SOCIAL EQUALITX
a. Percentage of families with incomes under $3,000. Th^^ statistic
is computed in canatant (1972} dollars. The percentages far selected
years are this following: 1.950: 21^C; 1955: 17^ .; 1960: 14^;
1,965: ll$; 1970: 8$; 1972: 7^.
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b. Median income. This statistic is also computed in constant [1972]
dollars. For whites and nonwhites for selected years, the medians
are as follows: 1950: whites, $5,985, nonwhites, X3,248; 196D:
whites, X8,267, nonwhites, $4,564; 1970: whites ^1I,030,
nonwhites, X7,018; 1972: whites, X11,549, nonwhites, X7,105.
[U.S. Bureau of the Census, 1973x, p. 20't.)
c. Percent white collar. This percentage is defined to comprise
workers in the profassianai, managerial, sales and clerical
occupations. For whi#:e workers and for nonwhite workers, fox
selected years, the percentages are as follows: 1950: whites, ^iG.6p,
nonwhites, 15.1%; 1970: whites, 50.8%, nonwhites, 27.9%; 1972:
whites, 50.0%, nonwhites, 29.80. {U.S. Bureau of the Census,
1973b, p. Z34.}
VI_ TRANSPL^RTATIQN
a. Government investment in mass transportation. Hers the concern is
with the cumulative investment tin biliinns of constant dollars)
by the federal government in mass transportation [other than
highways}. This number was estimated to be 1 billion in 1971.
[Helmer, 1972, p. 37.)
b. Communication substitutes far transportation. Certain activities,
which now rec^u.:.re• leati ing vne's hams (i.e., working, shopping,
banking, etc.) may in the future be replaceable by equivalent
activities carried out through electronic activities at home.
Far 1971., the percentage of this time {activities carried on at
home eiectxonically] is estimated at l ea. [Helmer, 1972, p. 39.]
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VY I . EDUCI^TION
a. Percentage of GNP Spent on Education, Total educational
expe^dxtyares as a percent of GNP was 5,4^ in 196x, and 7.5^ in
1970, (Satz and Jordan, 1972, p. 197.}
i
VZI1. VALUES AND ENVIEt4NMENTAL POhYCY
a. Percentage salable products from recycled material. As a consequence
of the gxawth of concern over environmental spillovers from
economic activ^.tx.es, a growing market may, arise for activities
whose productivity will derive from the^.r contributing either to
xeducing waste or to recycling it for subsequent sale in difsereitt
fvrjns. Thermal pollution, water and air pollutants, and household
and industrial, waste will thus either be diminished or turned to
economically salable products. The estimate of the percentage
of the volume of waste products and pollutants that this industry
converted into salable products in 1971 was I.S. (Helmer, 1972,
p. 36.}
b. Percentage of the total GNP devoted to saving, protecting, and
restarl.ng the environment was estimated to be 1^ in 1971.
(Helmer, 1972, p. 35.}
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PRE-WORKSHDP SCENAR^D TEST
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A. GENERAL BACKGROUND
Purpose
The purpose of this phase of the project was to "field test"
the scenarios developed for the workshop by The University of Texas
researchers and the potential action. statements and energy supply
estimates prepared by the TRW, lnc. ^n addition to providing a very
valuable critique of the clarity, comprehensiveness, and consistency
of the six draft scenarios and the supporting materials, this "trial
run" served as an excellent test of the potential effectiveness of
the Alternate Scenario Planning ^.echn^.que at the workshop, since the
m.x of disciplines involved roughly paraZ^eled that of the workshop
participants.
Conduct of the Tests
A total of eighteen graduate students pursuing doctorate and
master's degrees wexe selected as participants. The disciplines
represented included •economics, engineering, geography', government,
sociology, psychology, geology, business administration, and
community and regional planning. Six work groups of thxee
students each were established. Each group was given a dif-
ferent scenario to review critzcal.l.y for inconsistencies and
obvious errors and each was asked to evaluate the compatibil-
^.ty of scenarios with potential. action plans and supportive
data. The groups were requi?^ed to prepare an oral report to
be given at the end of the test period.
e35
3	 The enta.re test periods wh.^.ch inc3.uded the introduction, work
session, oral, reportr
 and discussion lasted five hours. The actual
work session for the teams lasted three hours. A member of the Univer-
i^	 sity team was aasigned to each to assist in scenara.o interpre--
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^^	 Cation to act as a catalyst to keep each team from becoming overly
^	 involved ^.n details and to list problem areas for f+.^ture correction.
r
The University team members were graduate research assistants who
had been involved in the research, planning, and development of the
scenarios. The use of these people prove^^ to be an important asset
s
to this test exercise.
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B. TEST RESULTS
The University team member working with each group prepared
an evaluation of the work session independent of the report prepared
and presented by that group. In addition to the oral report each
group re^^urned a copy of the scenario w:i.th annotated comments and
corrections. These are attached in Appendix H.
Listed below are brief resumes of group reports for each
scenario and an outline of student comments.
Scenario S : ^.conor^tic Expansion
Report
If we wish to maintain an expanding economy and to increase or
continue the trends toward more efficient energy use, we must identify
and confront the following problems (in order of priority}:
X. Need to decrease dependence upon foreign imports
of energy-producing fuels;
2. Need to decrease dependence upon petroleum, especially
given ].. above and the lack of progress in the area of
pollution aantrol;
3. Need to increase efficiency of private automobiles
since efforts have failed to significantly reduce
dependence on auto-transport; and
4. Need to increase rail capacity.
Given these goals, the most important solutions are in the
following areas; the development of new primary energy sources; the
produc^.:^.on of domestic energy from conventional sources; an increase
in the efficiency of automobiles and airplanes for the encouragement
of mass transit in such a vast scale of urban sprawl, which would
entail a basic value change and de-^emphasa.s of importance and accept-
,.
38
ante of private autamobil.es as primary means of transportation), and
redistribution of energy.
^, national oil stockpile would add to ec^onamic staba.lity. This
economic stability wn^,xld be necessary to insure so7.utions in privately
subsidized industries such as oil shale, coal. liquefaction, nuclear
and other energy.-providing production.
Good international relations with energy-rich countries will
be essential until internal national energy sources are developed
and expanded.
Existing policies involving secondary and tertiary recovery
and offshore exploration should be continued and expanded.
zt is important to continue the U.S. position in the inters^at-
Tonal community as a dominant food-producer and technology-leader
and exporter in order to purchase other minerals and raw materia3.s
which are required in an industrial economy but which are minimal
or too costly to produce in the U.S. and to assure some leverage in
an increasingly interdependent international relationship.
Comments
The work group on economic expansion and ,portable energy assess-
^r^ent had difficulty getting off the ground. It may not have been the
scenario itself, but rather the lack of ability an the part of the
students to get oriented to the task. In retrospect, a conflict may
have existed between value orientations and the task at hand; i.e.,
the students were fairly enva.ronmentally minded and resented the
probable, or assumec3.future,as one of economic growth with disregard
of many of today`s social problems. Once they were able to under-
_...	 ^	 ^
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stand that they were to play the role of a planner given that this
was the future, the work session was greatly facilitated.
The primary criticisms made by the group were that time was
i	 too short and that they had no clear picture of energy demand for
^	 this ob3ective future.
Scenario I^: Environmental Concerni
Report
r
E
The general theme represented by the scenario is one of increased
E
i
environmental concern a.nd ecolo ical tannin
	 Ag	 p	 g.	 general consensus
existed in the society supporting a national environmental policy
^	 which significantly affected and constrained consumption and produc-
tion of energy.
Th.e students recommended various policies and programs which
they felt deserved attention such as the following.
1. improve efficiency in general;
2. develop processes for synthesising methyl fuel fron coal;
3. substitute coal--derived synthetic fuels for oil;
4. increase domestic oil and natural gas production;
5. import energy with directly related foreigxi policy
incentives to reduce impact of cartels (e.g. OPEC
and weaponry; and,
6. national petroleum. stockpile for ixrpnrted and domes^cic
energy.
Confusion evolved around the data supplied (e.g., the base for
constant dollars}. Again a glossary was cited as a necessity. An
ir:^^onsistency was identified regarding the percentage of k•:zites
employed in w^iite collar occupations. Also a possible inconsistency
regarding rail and air markets was noted. In fact, the section on
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transportation was too vague to be of significance in the evaluati©n
of the scenario. In general, the team felt that the scenario vas
too conservative and therefore not very realistic.
The team cited several potential actions which they felt were:
of importance in this scenario of increased environmental concert..
Initially, the lack of hard environmental data and particularly
"trade off" or "impact" data were ^.ackingi thereby restraining the
effectiveness of decision-making. The strong b^.as against petroleum
and the automo^aile was too apparent in the supportive data and con-
strained the initiative of the team. The team felt more energy
alternatives should have been identified such as solar, wind, geo^
thermal, and tidal energy sources. Overall, a greater emphasis was
needed on the prospects of rail and other modes of mass transit.
Scerari.o III. Social Equality
Report
The increased planning activity by governmental agencies is
the main base for this scenario. The major effort at all levels cf
government was an expansion of programs to produce equality of
education and economic opportunity. Consequently, the demand for
energy increased due to the direct relationship between energy
consumption and socio--economic status.
This scenario of involved governmental planning assumed that
lowering the energy demand curve by employing government action
would increase efficiency. Such recommended actions included the
building of stationary power plants with dependence on fossil fuels
until breeder reactors become ava^.lable. zt was concluded that
r	 4 ^.
portable power sources will continue to be oil deriva'^ives, but the
ultimate goal would be to use hydrogen for fuel, with coal as the
primary source. Also, electr^.cal energy produced by hydrolysis
should be used.
Comments
The students felt a need for snore information, partic^t.arly
data input which they were not supplied. The scenario represented
a quantitative but not a qualitative change; however, they did not
elaborate. They expressed a need to know our awn resources far
international trade. Thisf
 among other areasr did not provide a basis
for governmental decision-making, i.e., values, power groups, etc.
An important recommendation cited by the team was the need for a
scenario glossary which would provide a common reference for all
teams and team members.
As stated by other teamsr the need for mare information on
implementation time,. costs, trade--offs, and statements^of the
economic impact of the actions was noted.
Scenario ^V: Techno].n v nc7m'i ?z^.ted
Re ort
Technological dominat.r.on and advances are the principal themes
of this scenar.^.o. It is the most optimistic representation of our
present society and characterized by high levels of production and
efficient energy productivity matched with sufficient supply.
The team ^.esting this scenario identified many potential
actions. 5yntheta.c fuel was set out as an stein of first priority
with several approaches to achieve this objective. The first step
would be to develop processes for the synthesis of coal or fossil
J	 !___I
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fuels to be introduced into the transpo^:^atian sector to relieve the
demand for gasoline. Also cited was the need to develop a process
to convert waste materials into useable fuels for the transportation
sector. A counterpart of these objectives is the need to redistri^-
bute the energy such as developing an electric or battery powered
automabile.
Another recommended acstion was to improve the effiCiancy of
energy utilization such as the efficiency of the internal combustion
engine used in the automobile. Xt was suggested that the demand
for energy in i:he transportation sector could be altered by more
efficient use of private and public transportation. Another con-
sideration was the desire to increase the load factors in commercial
aviation.
Tt was recommended that more rigid building codes be instituted
to require full insulation of all residential,/commercial buildings.
Tt was further urged that energy considerations be given full priority
in the planning: design, and construction of all public and private
facil^.ties .
Comments
The team singled out specific details for cair^nent. Tn the area
of population projections it was felt that projected life expectancy
was too conservative. Such urbanization trends as the continuance
of perpheral sprawl were questioned. An inconsistency was Hated in
the continuance of racial segregation in light of programs of
increased social equality. Tn the economy description, the inflation
analysis was unclear and a glossary of terms was suggested (e.g.,
prime mover). Tn e^tployment figuresr women were not included in the
labor force.
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l	 Concerning transportation, the team members disagreed with the
description of air transport as an inefficient means of transport.
Also questioned was the degree of imgortance of electronics or
cAmmunication as a substitute for transportation.
Tn all, the team felt uneasy with the scenario and felt the
need for additional clarification or advanced preparation prior to
testing the scenario.
Scenario V: Sconamic Upheaval
Rat
The mayor problems pinpointed in the "pessimistic" scenario
are the depression and the transportation issue. Transportation
was the greatest single energy-user and can be expected to make
increasing demands on the economy in the future. Since transpor-
tation is primarily petroleum-based, the expected decrease in
domestic oil production and increased reliance on imported oil
will result in greatly increased energy costs. Due to the finan-
c:ial restriction of^a crisis-ridden economy and the urgency of
energz^l needs, the possibility of increasing the oil supply through
increased imgortation or extensive domestic research and development
is not feasible. Thus, the following policy suggestions emphasize
reducing the U.S. demand for petroleum.
Potential actions are divided into immediate and long range
actions. The primary immediate action proposed is the creation of
a national petroleum stockpile, necessary to prevent another crisis
in the near future. The costs involved are not prohibitive, the
plan can be implemented in a short length of time, and it may result
in substantial savings in the near future.
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Further immed^.ate action involved maximization of the recovery
of oil from proven domestic reserves using improved secondary and
tertiary methods. This action is feasible within a short time periodr
and costs are competitive with present import methods.
Long range actions focus upon redirection of the fuel basis and
modes of transportation.
Transportation can be subdivided into categories; intercity
and urban. Both means are largely based on petroleum fuels, which
are in short supply. Therefore we must either reduce the use of
transportation or use fuels other than petroleum if we are to avoid
a future showdown between petroleum demand and the enormous costs
entailed.
Urban mass transit must be increased through expandet^. use of
buses and rail. Buses use petroleum, but rail transit is electrically
powered, originating from coal or nuclear energy. As most urban
travel is work-oriented the long range impl.icati^on is for a change
a.n land use patterns toward less suburbanization.
The creation of a few highly used rail lines :^.^f our transpor-
tction corridor will became a very attractive candidate for human
and freight transportation.
It is imperative that public transportation use be expanded,
deriving its energy sources as much as possible from resources
other than petroleum.
Comments
The scenario was not pessimistic enough: Trouble arose due
to incorporation in the scenario of policies and results for a de-
pression which was waning. This appeared to suggest in advance
_1^	 _	 ^	
'
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which potential actions to choose.
There was a shortage of time to perform adequately the required
review. It was suggested that each person receive the scenario at
least a day in advance of the workshop or even the test,
There was uncertainty in the scenario over the magnitude of
the energy demands because the scenario described a state of flux
rather than a stable condition.
The scenario failed to discuss rising land and housing costs
and their effect an energy requirements.
Scenario VT: International Da.sarray
Report
This scenario depicts the U.S. moving toward a policy of
isolationism, particularly in the areas of economy and politics.
Foreign policy of the U.S. creates distrust in the Middle East and
the threat of an oil boycott places increased importance on domestic
deve^.opment of energy. Diverse production strategies were e^rLployed
by this country in an attempt to meet the demand. for energy.
In the area of potential actions, the need for substitute
synthetic fuels derived from coal far use in the utilities, industrial,
and commercial sectors was stressed. The team members suggested that
this oil savings could be used in the transportation sector. ibis
would be facilitated through coal liquefaction, coal gasification,
and nuclear power plants. In addition, increased domestic oil pro-
duction was supported through maximizing the recovery of oil, and
encouragement of the .exploration of the outer continental shelf.
The derivation of methyl fuel from coal was suggested by the team
as a potential action which could aid the energy supply side in tt^e
transportation sector.
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Other potential actwons included efficiency measures which
could be taken to aid the short term energy pasture. Mast of these
recommendations were aimed at the transportation nectar and included
the improvement of automobile efficiency, continued maxim^uu .Legal
speed of 55 mph, more effective use of pu,'ola.c and private transpor-
tation, and increase in the commercial. airline load factor.
xn addition, the team felt very strongly that more stringent
building codes needed to be instituted to require proper insulata.on
of all residential. and commercial buildings.
Comments
Tn the international scene described in the scenarios it was
not clear how S yno-^Saviet rel.ati.ons would affect U.S.-Soviet detente.
Clarification of this point was suggested. The statistics concern-
ing the urbanization narrative were uncle+^^', and again clarification
or expansion of that sec^i.on was recommended. Other similar comments
were made concerning the tertiary; service, white-collar labor farce,
and the railroad pe^tcentages cited for the transportation sector.
m	 ^ _,
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C. CONSLUSIONS
The results of the scenario test were transcribed inter
revisions of the scenarios where deemed appropriate by the research
staff. The inconsistencies which were identified, typographical
errors, and these areas of each scenario where clarification was
recommended were corrected.
In the students` scenario test one universal recommendation
was that more time was required to work adequately on the scenarios
therefore, the scenarios should be made available to each participant
at least a day in advance to insure adequate preparation time. Also,
the supporting data such as the potential actions, appendices, energy
demand curves, and conversion figures tv enable direct cvmpariso?^ or
"common basis" figures, were needed to adequately evaluate the
scenarios. A glossary was one of the most widely recognised require-
meats since it wauld provide the students and conference participants
with a common "baseline,"
Tn the actual mechanics of the student test, some teams worked
more efficiently and were mrre organitied than others. Some approaches
were mare methodological and the options available to them were mare
effectively evaluated. However, some scenarios were more readily
understandable and their options more clearly defined, such as the
one provided to the economic crisis team. Obviously same of the
criticism and recammendatidns in the previous section of this report
reflect a lack of comprehension by the teams of the impact of the
scenarios however, same critisims were well founded and the scen,^rios
^^
appropriately revised.
Overall, the student test was most beneficial. to the
researchers- since we were able to gain insight into how this
brainstorming conference would develop. However, for major
revisions in scenario and potential actions, the test was of
limited application since alternative scenarios could not be
completed under the time constraints. It is recommended
that future projects such as this require a pre-test and
allow sufficient tune to incorporate fully those conclusions
derived from the pre-test.
In all cases the students were enthusiastic about the
tale and importance of the scenario approach to providing
the setting for assessing potential action and alternative
approaches to achieving the objective of the workshop.
The recommendations derived from the pre-test and
applicable to the conference workshop were incorporated
wherever possible.' Some of the recommendations which, c].ear-
ly need emphasis are presented for future consideration.
{1) Tt is important that the conference participants
read the scenarios, potential actions, glossary,
and supportive data prior to the first session.
(2) Some mechanism is needed to destroy social and
intellectual barriers erected in conferences of
this type. 5mal.l vrorking groups with a designated
leader may facilitate informality, social and open
contact. Also a teacher can insure that the team
does not get too bogged down or get tangential to
the main issues.
(3) Each participant should be clearly informed and
cognizant of the goals and objectives of the con-
ference and each session s the tale he is to play,
and the prescribed approach to achieving it.
^;
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{^¢) The scenarios and potent^.a^. act^.ons can great^.y
faa^.i^.tate the nuc^.eating of these teams and pro-•
vide a framewa^ck from which strategies can be
developed and pursued. Pa^ct^.cipants must be
aware that the scenarios provide the canunan ground
from which changes, addit^ .ons^ de^ .etians and any
other appropriate action are encouraged if not
required if the conference workshop is to achieve
lts tJaa^..
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A, TNVESTrGATORS` REMARKS
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_	 Genera. Comments
Although the Portable Energy Technology Assessment Work-
shop appears to have been effective in underscoring the com-
	
_	 plexity of the nation's energy problem and improving cammuni-
	
^;	 cation between different nectars of our society invo^.ved in
solving energy problems, it is the opinion of The Univ^zsity
I
	 of Texas team that the fu11 potential, of the Alternate Scen-
	
-	 f
ario Planning technique was ^it realized at the conference.
	
.fir	 E	 Although this result may h<^ve been doe, in part, to short--
comings in the scenarios, the major contributing factors were
the facts that the concept of Alternate Scenario Planning was
not adequately explained to the participants, that the parti--
cipants were not familiar with the individual scenarios, and
T
':,	 that the importance of first phase conclusions to second phase
considerations was not properly highlighted.
	
^.
	 One basic purpose of ASP is to force flexibility in
planning efforts. The techniques involved in this type of
	
i
	 planning are often rather different from those commonly em--
ployed, and the strict mental discipline which is required
is found to be uncomfortably restrictive by many planners
until they understand the overall methodology.
Careful explanation of the purpose, concepts, and pYo-
cedures involved are vital to prevent confusion, diversion,
and antagonism. For this workshop, neither the advanced
written material nor the initial briefing of the participants
explained what the scenarios represented, haw they had been
developed, nor haw they were to be used. As a consequence
w^	 _	 _ _._.
52
c
of this inadequate explanatian T
 a great deal of misunder-
standing, lack of acceptance, and hostility concezning the
scenarios developed. The obvious discontent on the part of
some participants is evidenced ir_ the critique sheets and in
the diversionary discussion noted in some of the group
sessions.
Tn general, the attendees wiled to appreciate the fact
that a given scenario described a feasible future, but not
necessarily the most probable one. This failure often resulted
in groups arguing about the probabilities of events listed
in the scenarios actually occuring and, at times, making
indiscriminate alterations of scenarios to make them more
probable. One participant threatened to leave the conference
^`	 the first day because he felt that the demand figures given
_	 ^:
in his scenario were impossibly large. (He later conc^,uded
that the listed demand was unlikelyr but possible.) Tn one
group a large amouht of time was devoted to discussing the
accuracy and importance of governirrent production figures
Since such figures were used in the scenarios only to indi-
cate relGtive growth rates, the exactness of the data would
not seem to be particularly germane to the planning issues
involved. The assertion was made in one group that an unem-
ploymer^t rate greater than 8^S should not be considered,
since it would necessarily lead to a revolution. Although
this assertion wou^.d seem to be subject to debate (the un-
employment rate in the 1930's depression was approxi^rately
25^}, the statement was accepted and the scenario modified
^IIIII''
accordingly.
Although i^c.^ences of the type listed above were not
fatal to the planning process, they did result in generally
unprofitable diversion of effort and probably could have been
prevented if the ASP methodology had been explained at tie
beginning of the conference end if the chairmen and facilita-
tors had been specifically briefed on poteni:ial problems and
i	 effective methods for dealing with them. Tn the group in
^,	 which the chairman seemed to appreciate fully the ASF con.^:ept,
i.e., the environmental. group, the scenario approach seemed
to be generally accepted, and the scenario served most effec--
tively to aid in the discussion and planning efforts.
Discussions with both participants and staff indicated
that very few participants had read the scenario carefully
prior to the workshop and that only a slightly larger number
ever became really familiar with them. In many cases parti--
cipants' objections to parts of the scenarios were due to
^	 misconceptions caused by hasty scanning of the material pro--
vided. Often these objections were satisfied by a more
careful reading. Given the work loads of mast of the parti-
cipants, their failuxe to peruse the scenario material prior
to arrival is not surprising. However, since an understanding
of the constraints imposed by the scenarios is essential tv
a worthwhile ASP exercise, an effective means of familiar-
izing them with the contents of the scenario is imperative.
One of the key steps in an ASP effort is the camparison
of the plans developed as the different futures are con-
sidered. This comparison is facilitated by the use of a
^^
structured format for presenting, at least, an outline of
proposed actions. Although genera]. discussion outlines were
included in the conference notebooks, these outlines were
generally not followed in either oral or written group re-
ports. Although this madA detaS.led comparison difficult,
a number of very important common conclusions were noted in
the group reports. For example, every group indicated that
increased energy dialogue was essential to the nation's
future and that positive steps should be taken to reduce oil
imports. Every group felt that environmental considerations
should not be ignored in dealing with energy problems and
that federal and private support of new energy source re^-
search and development should be increased. Finally, every
group (with a few individual dissenters) agreed that in-
creased use of the strip mining of coal and nuclear power
would be necessary if the nation's energy re quirements were
to be met. However, all felt that strict regulations and
careful safeguards were necessary in bath areas. Given the
diversity of the six groups and the differences in the scen-
arios, such common agreement on these very basic points was
extremely significant. An explicit reference to this agree-
ment would have served as an excellent starting point for the
second phase of the workshop,
Zt is felt that the disadvantage of not carefully ex-
plaining the ASP technique early in the workshop is evidenced
by the mild enthusiasm of the participants far the method.
As noted in the previous section, the students in the prac-
tice exercise were "enthusiastic about the role and importance
I.J
at 'the scenaria approach
	 . din) achieving the'dbjectives
o^ the workshap." Similar enthusiasm has been common when
the technique has been used with a wide variety o^ industrial,
i
t
- ^
	
	 g^,vernmental, and educational groups. ^t is believed that
more care in describing the methods and goals of the tech-
i
_ !
	
	 nique would have resulted in a greater contribution o^ the
scenarios to the workshop e^^oxt.
I
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Specific Comments
Listed below are a number of comments concerning the
preparation and conduct of the workshop. These comments
are not intenc^e3 to L•mean the professionalism, good will,
or efforts of any member of the three teams involved, but
are offered to help improve future workshops. It is the
opinion of the university team that shortcomings were due
primarily to the short time available for planning and pxep-
aration and can easily be averted at future conferences.
These comments represent a general consensus of The Univer-
sity of Texas at Austin workshop team. However, in considera--
tion of NASA's expz^essed interest in preserving individual
opinions, the separate comments of the university observers
in each work group are attached as Appendix III,A.
Workshop Preparations
1. Preparations for the Portable Energy Technology
Assessment Workshop were hindered by the short time available
between contract awards and workshop conduct. The time
problem was acerbated by the fact that the industry and
university teams were unacquainted with each other's person-
nel, organization, and work plan until after preliminary con=
tract awards had been made. To a considerable extent this
time handicap was alleviated by the willingness of all parties
to dezrote as much talent and effort as possible to i:he
project ca,t^d by the spirit of cooperation that developed1
among all three teams involved. .The early recognition of all
parties of the need for €requent personal contacts, backed
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up by telephonic and written communication, contributed to
the close coordination effected during the early part of the
planning effort,
2. A^.though there has been some criticism of the
Zack of balance among the participants, it is felt that the
sponsors of the workshop can be proud of both the quality and
diversity of the participants. The credentials of the group
are particularly impressive when the short time available for
invitation is consi^^.ered. The general guidelines for parti-
cipant selection developed by NASA and the care with which the
TRW team monitored their guidelines assured a broad spectrum
of backgrounds and skills. Although there may be merit in
the contentions of some that certain groups were not properly
represented--e.g., politicians, young people, labor, social
scientists, and minority groups---much of this disquiet may be
due to differences i.n definitions. For exampYe, to a soczal-
ogist a person from the financial world might be considered
a technologist, while an engineer would not classify him as
such. Xn any case, the body of participants was highly
quaZif led to address the nation's energy problems and repre-
sents a valuable base for future ena_rgy planning.
3. The notebooks prepared by the TRW team were
attractive, well organized, and complete. However, it
appears that the amount of material included precluded care-
ful study by many participants priAr to and even during the
workshop.
4. As discussed in the prevxpus section, the
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"practice workshop" was quite successful. The students were
carefully chosen for their maturity, intelligence, and
diligence, and the results of the practice verified the^.r.
choice. The comments of the students concern^.ng the A1ter-
note Scenario Planning technique and the scenarios themselves
were perceptive, carefully considered, and penetrating. Un-
fortunately, because of the short time available between
completion of the practice and the conference itself, only
limited alteration of the scenarios was passible. ^t is
unfortunate that no representatives from the NASA or industry
teams attended this "trial run."
Scenario and Potential Action Lists
1. The University of Texas team is quite proud of
the set of scenarios that- it prepared for the workshop. It
does feel that the scenarios cou^.d have been improved if more
time had been available :far coordination with the TRW and
N^`xSA teams, far evaluation by outside agencies, and for re- ,
^`^.^ write. 1n particular, it is felt that they could be shortened
and clarified by more careful wording and broadened by the
cansideratian of additional factors. Probably, more attention
to financial and technological, considerations would have been
desirable. Also, a more detailed breakdown of projected energy
demand by enc^ use would probably have focused discussions more
effectively. Perhaps mast importantly, the scenarios should
have had more transa.tian information, i.e., descriptions of
haw the situations described in the two time "snapshots" (1985
and 1995) had came about. This transition material could have
58
``	 ^
`,;
;i
G
been supported by trend diagrams and other easily visualized
data, since firsthand observation would have probably been of
value to workshop managers. Nevertheless, the team believes
that the scenario set represents a significant step in scen-
ario development activities and hopes that they will serve as
a basis for future studies in energy and other appropriate
areas. (ln fact, the scenarios have already been requested
by one industrial firm and one foreign government for use in
similar activities.)
2. The set of potential actions prepared by the
industry team is also felt to have been well conceived and
carefully formulated. However, it appears that the partici-
pants were even less familiar with this information than with
the scenarios. This failure is unfortunate since such famili-
arity would have provided an excellent common starting base
for the technically and nan-technically oriented participants.
It is hoped that these analyses will also be used in future
study es .
Workshop Facilities
^., Although the scenic beauty of Monterey and
special amenities of ^^^.he Del Monte House contributed to the
pleasant atmosphere cf the workshop, the actual conference
facilities were, at best, barely adequate. The shortage of
blackboards, overhead projectors, special platform facilities
and, in most cases, even conference tables caused unnecessary
inconvenience and distraatit^n. The motel, u.^zfortunately,
is not well prepared for wo^'kshops of this type. Tn addition,
. ^ _ ._ _,
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the room accomznodativns wore very expensive and the sound--
proofing between rooms practically non-existent.
2. ^n spite of these shortcomings, the TRW team
did an excellent job of organizing the facilities for the
workshop and providing efficient, speedy, and friendly
service to the staff and to participants. Social activities
were particularly well handled and added greatly to the
ambiance of the group.
Workshop Management and Organization
1. The organization of workshop activities appeared
to have been very satisfactory. Although certain changes have
been recommended by a few participants, e.g., use of a single
scenario in the ftxrst phase, initial heterogeneous groupings,
^^	 more frequent group changes, and different caork themes, the value
of these Suggestions is not apparent.
z
s
.0 2. As stated earlier, it is felt by the university
team that an explanation of the ASP methodology both ^.n the
pre-workshop notebook and at the first morning's general con--
ference would have significantly increased the value of the
r•	 scenarios to the accomplishment of workshop objectives.
^,
^^,; 3. The Jack of familiarity of the delegates of
both the scenarios and the potential actions information also
decreased their contribution to the workshop ' s effectiveness.
The question of whether or not individual scenarios should
^'	 be included in the pre-workshop notebooksf in actuality,
turned out to be a moot oint s^.nce few of the artic^.pants4	 r ^	 P	 r	 p
^;
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read them betore.the workshop, Realistically, -this failure
should have been anticipated and a formal. method provided
for briefing participants on the .appropriate. scenario .and
potential actions early in the workshop praceedi:ngs.
4. At the ;_:start of the wazkshap} t^a.e university
team passed out to the participants a brief description of the
present status and recent past of-each of the factors co^z-
sidered in the scenarios, together with a glossary of terms
and list of references used in developing the scenarios. Un-
fortunately, few of the participants realized what the docu-
ments represented and, therefore, little use was made of
them. if these documents had been ^.ncl,uded in the pre-workshop
notebook or, failing that, if their existence and significance
had been properly publicized, they probably would have
served to decrease disagreements an data among participants
and quest^ .ons about scenar^ .a projections. The value of these
documents prabably^would have been q^reater if a description
of the present status of pertinent technologies had also
been included.
^. ^'ew of the workshop groups seemed to have
availed themselves of the data base at the workshop service
center. Appa=eritlyt the participants were oat actively
aware of i.ts existence ar of its nature, this is unfortunate,
as access to it would have prevented several disagreements
,,	 ,
and misconceptions among participants..
_, ,=	 .
6 The number of observers in the work groups
was probably 'too ^.arge and mad .-have servad as a distracting
@	 ,'^	 „.
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factor, particularly when individuals entered after the dis-
cussions had started and .eft before they had ended.
7^ The effectiveness of the chairmen and facilita-^
tors varied considerably according to their experience and
^-
II
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capabilities. In general, both groups would havz profited
from a better understanding of workshop goals and procedures.
For the most part neither the UT nor the TRW observers Seemed
to have contributed significantly to work group efficiency,
although in some groups the T£^W facilitators were quite
valuableA In general, it was not felt that the talents of
the university team were employed with maximum effectiveness
at the workshop.
8. The discussion outlines provided for the work--
shop were not very effective in channeling da.scussion. A1--
though a more formal format might have restricted the range of
deliberation, it might also have helped to clarify workshop
objectives and direct the efforts of the group toward z^eeting
those objectives.	 •
9. The choice of guest speakers at the workshop
appeared td many of the participants to have been biased.
A^.though this apparent imbalance was obviously unintentioiaal,
it was .also unfortunate.
10 , ^t r:as generally ackx^owl.edged by the :staff and
the •participants. that the attendees. cif this: workshop repr-e--.
stinted- a.very experienced,. strong-willed, and interesting
group. Unfortunately, the limited time- availab^:e -made; it
^:mpossible far everyone ^to be .exposed- to the opiz^.vz^:s= ,axed -;.
i	 thought processes of a.1T; the other aittendee^ . ^n ^: few
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cases^ndvidual participants addressed everyone on their
	
_
areas of specialty at general meetings. T. he information
imparted aid-the interest aroused by these presentations
.makes it Worthwhi^: to eons^:der formal scheduling pf such.
addresses in future warkshaps.
11. ^t i.s the opxna.on of the UT tears that the
transition from Phase T of the workshop to Phase T2 could
have been accomplished more effectively. As grevi.ously men-
tioned, it is believed that a specific noting of t?=^e common-
alzty between work group s:nalyses and recommendations would
have served as an excellent point of departure far Phase zI
cansideratxans. As it wasp several of the "B" work groups
seemed to be unsure of what was desired of them and of how
to proceed, A^.though this aazxfus-ion was al^.eviated to ,same
extent by explanations to each group by Alexander & 5praul,
some .groups merely repeated Phase T procedures.
Post Workshop Reporting and Follow--up Acta,ans
l: The post workshop repotting requirements fox
both the university and industry teams seem to b:e.re^^oziable
and .adequate. Moreover, the plans fc^-r translating workshop
results into pertinent research projects should be e'ffeet^re.
A:Ithouc^h not specified in the Work Statements, the;annoanced
plan of NPSA tai ^cequ^st - comments azx the ir]o^cksh^p` Report ^^com
participants appears to be an- excellent idea« Other p.osit^:v'e , ,';
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Recommendations
The following recommendations are offered as suggestions far
the improvement of future workshops, conferences, and similar activi-^
ties. These are listed in, roughly, sequential order and not neces-
sarily in the order of their presumed importance.
1. For future projects of this type, joint or coordinated
industry-university contracts should be utilized. The
concept of using government-industry-universit y teams
to study and recommend action on complex national
problems is an imaginative and promising idea. Tn this
project, the teams have worked together in an efficient
and well. coordinated manner. However, liaison between
participating parties prior to contract award would
encourage coordinated proposals and minimize the possi-
bility of unrecancilable protect approaches.
2, Tf possible, mare time should be allowed between project
initiation and workshop conduct. This wi11 not only
permit more careful preparation, but also may enable
some invitees to attend who would not be able to come
without early invitation.
3. The amount of advance material sent to the participants
should be reduced. Basically, it should include adminis-
trative details, an outline of program objectives and
procedures including a brief explanation of the Alternate
Scenario Planning technique, a brief resume of the present
status of relevant technical and non-technical factors
used in the scenarios, and a list of references with a
brief description of each. These notebooks should be in
the hands of the participants approximately three weeks
prior to the workshop.
4. Greater use should be made of the pre-workshop trial run.
This practice should be schedu^.ed early enough that
significant results can be factored into workshop, p].an-
nin^^. Tf at all possible, an observer from each of
industry and governmental teams should be present at this
tram. run .
5. Scenarios should be carefully reviewed to stress clarity,
preci.sionr and conciseness. Adequate transitional
description should be included to explain how the projected
futures came about. Charts, tables, and. graphs should be
included as appropriate. The scenario set developed for
ti^is project should serve as a valuable base for future
development .projects .
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6. Sf the ASP technique is to be used at a workshop or
conference, a short (twenty minute) explanation of
concepts, procedures, and purposes should be ga.ven
prior to work group sessions. Tn addition,
similarities and differences between work group plans
should be identified at the enc7. of the separate
scenario phase of the workshop and recommendations
offerad as to how the results of this ph,ase^can be
utilized most effectively in the overall planning
phase.
7. Amore structured format for group discussions should be
provided and chairmen encouraged to channel group
deliberations along these lines. Such procedures
should help to target group efforts toward accomplish-
ment of desired ob3ectives.
8. The number of full t^.e observers shcauld be reduced to
two--one from the i:idt^^: trial team and one from the
university team. G-^e person can serve as both industry
representative and facilitator. The university repre-
sentative should be a person who has helped in the
development of the scenario being used and in the
assembly of the data base. A.t the start of the first-
phase work group sessions, the university representative;
should give a brief description of the scenario to be
used and e?^plain the basis for its developme^^zt; he should
explain the nature of the data base and encourage its
use; and he should brief ly point out the organization
and high paints of the potential action portfolio.
These explanations should serve to encourage use of the
materials available. The university representative
should be used to acquire data as necessary, so that the
industry representative does not have to leave the group
during discussions. NASA representatives should serve
as regular group participants rather than as observers.
Other observers should schedule their visits so that
they neither enter nor leave during a workshop session.
9, ^f the assigrurcent of workshop responsibilities outlined
in Recommendation #^8 is followed, it is probably appro-
priate that the university team be givef^ the responsibility
for preparing the data base and the last of potential
actions in cooperation with the government and industrial
,gams. This recommendation in no way reflects upon the
TR^i►T efforts in these areas, but is intended to insure that
the university representatives are thoroughly familiar
with the data available. The preparations of these items
would seem an appropriate university task because of the
library and computer facilities available on most caxc^puses.
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l^}. When guest speakers are chosen, more thought should
be given to the probable nature of thEir presentation
to insure a variety of viewppants, Also, some formal.
method should be considered for selecting delegates
to speak brief ly to the group as a whale on their areas
of special expertise.
11:. Careful thought should be given to the future int^':^lvement
of the participants at this workshop {perhaps selectively
augmented} as a group to aid in energy program analysis
and ,planning. One of the key accomplishments of the
workshop was the welding of these people representing
a wide spectrum of experience, talents and expertise inter
a cohesive and coordinated team. This team now constitutes
a national resource of greater value than the sum of
individual talents of its members. That resource should
be utilized in addressing significant energy-related
national problems ^.n the future.
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$. SUMMARY Qp CRITIQUE COMMENTS: UT REVTEin^ PANEL
Listed below is a brief summary of comments made in
critiques submitted by a committee of fourteen people at The
University of Texas at Austin. To the extent possible, the
opinions of the committee members ^^e represented in these
summaries without editorial alteration by the principle
investigators. Two of the people who submitted critiques
attended the workshop at Monterey; the other twelve did not
attend. The comments are grouped according to the seven
questions l isted in Appendix S. Question seven is not
^.ncluded .in this summary. Information derived from this
question is ,included i^ Par's IV of this xeport.
Question l: How valid were the workshop objectives in
terms of feasibility, relevances concept, applicability,
etc?
The review committee evidenced little agreement re--
gaming the validity of the objectives, Two major criticisms
were expressed with high frequency. First, the objectives
were considered to be toa ambiguous and complex. Second,
the time restraint was believed to be unrealistic given the
magnitude of the data presented. The committee generally
felt that a broad sample of viewpoints and informa^.ion was
more successfully achieved than were conclusions regarding
recommendation and policy. Spec.i.fic comments expressed a
variety of concerns ranging from organizational concerns to
matters of content. It was suggested that the proceedings
58
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might have been facilitated by having chairpersons meet in
advance of the workshop. One comment was that the general-
ity of the goals at least provided flexibility which can be
desirable in an initial session. Adequacy of the data was
questioned on grounds of the failure to address the demands
for acceptable farms of portable energy, and the appearance
of having been furnished primarily by the energy industry.
Question 2e How well were these workshop objectives
met?
Most of the positive responses to this question were,
at the same tune, reserved, as indicated by the fact that
four persons attributed any success achieved to the scenarios
and not to the workshop itself. Moreover, the workshop
participants were felt to have been overly conservative in
their projections. Again, the successes were primarily
seen as being the broad sampling of viewpoints and the
exchange of information.
The lack of success was attributed to poor control and
direction. Reviewers felt that the program was allowed to 	 _:,^?^^}. ;
drift away from the topic of portable energy,, Lack of	 _:j
concentration on this topic, combined with insufficient	
'^`1
=^
preparation by participants, was believed to have led to the 	 ^^
.lack of new and useful deliberations. A frequent suspicion 	 yA
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was that the workshop was dominated by chairpersons or 	 ,l^
_,,_,
„ experts."	 ^^^^
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Question 3: What are your opinions of the philosophical
basis of the workshop approach and of the methods used
to carry out these principles?
Overall, the phi^.osophical basis and methods were
viewed favorably, and the workshop was believed useful
because it allowed a variety of viewpoints to be represented.
A11 respondents endorsed the scenarios as a workable tech-
pique for focusing discussion during the warn-up period.
Most of the criticisms and suggestions fell into two
ma3or categories. One of these quest^.oned the adequacy of
the "consensus" technique, and some elaborations regarding
it were instructive. While considered necessary, consensus
among participants was believed to be an insufficient goal
for a successful workshop. Reviewers generally felt ths.t
alternative solutions should surface and be bolstered by
strong opposing arguments, and that in this manner, breadth
and innovation should precede the integration of ideas. St
was proposed that faller exploitation of the "tension-
comfort" dialectic m yght have been afforded by tapping such
areas as social psychology, game theory, decisional analysis,
in planning the workshop. Tn this vein, one committee
member suggested the "war game" technique--"since social
institutions act in response to outside influences, the
workshop team should be assembled into 'role groups'."
Disciplinary speci ,.^lties could be matched to these groups
(eg., labor unions, management?. Thus, in analyzing each
scenario, one group could follow a designated policy and
initiate action, with the other groups acting in response to
,.:
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these actions. Such an approach would permit feedback and
continued interchange after the workshop disbanded.
The second main category of doubts pertained to the
manner of grouping workshop participants. Same reviewers
were bewildered about the criterion used to obtain homogeneous
and heterogeneous groups, the need for such division, and
the validity of the Composition of these groups.
It was sugges-^ed that the necessity for each group to
react to a complete scenario with fixed levels of energy
consumption was too rigid. Some groups might have been
encouraged to generate ^.ifferent mixes of energy sources and
consumption levels. Moreover, if one group had developed a
portable energy technology scenario, a general session could
have utilized a dialectic approach to pi-^ this group's ideas
against the constraints of the full scenario groups, i.e.,
those working with complete energy economies. 3'F1 general,
the reviewers ques^^oned the value of so many ousiders in
the group sessions, particularly "facilitators", and crit-
icized the lack of reference and background material..
Question 4: What is your opinion of the qualifications
and balance of the participants?
The majority of the reviewers agreed that the group of
participants was unbalanced and unrepresentative, The
desired balance between technical and humanistic concerns
was believed to have failed due to the conspicious lack of
social scientists. The reviewers suggested future inclusioi.^
of sociologists, psychologists, architects, marketing/advising
^ ^,:^^
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experts, attorneys, phiJ.osopher/humanists, and a^. elected
:.:':1
pol^.tical representative, to rectify this techx^alogica.l
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bias. Tt was also noted that the bibliography which was
	 .{
disseminated displayed a narked bias toward technical
	 ^^^
literature.
	 ^^'
The review committee also felt that representativeness
'^
was not achieved in the area of institutional. points of	 '
view, lacth social and political.. For instance, city planners
;^
and urban transport specialists would have enabled discussion
°^
of portable energy use as it related to mass transportation
?F
policy. Similarly, the absence of participants knowledgeable
in foreign energy developments, specifically the political
and social dimensions involved, precluded discussion of
international implications of energy consumption. A need
'1
was felt for representatives of small business, labor
(specifically from the coal industry), the news media,
fede^:al regulatory,agenciess environmental groups, and oth
"users" such as agriculturalists and industrialists.
Many of the committee members believed the workshop
group to be unrepresentative of the social distribution of
the population. Suggestions were made to incorporate
viewpoints from "disaffected groups", young professiorals,
and retired and low income groups.
The foregoing review i.s intended to reflect the overa
direction of the responses to this questions and not the
entire range. Divergent opinions were expressed. One
reviewer counseled against the inclusion of news media
..^	
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personnel. Two felt that the suggestion of including young'
people was superficial and unadvisable.
Question 5: What is your evaluation of the conclusions
and recommendations of the work groups?
The basic point of consensus among the reviewers was
that the conclusions and recommendations, while valuable in
some respects, were too general. and abstract to be of direct
use. It was believed that reorganization of the Proceedings
Report could better highlight the fruitful recommendations
that were made.
zt was suggested that the following points might have
been pacobed
1. Details for any proposed action in terms of how
long xt will take, how much it will cost, and how much it
will. save.
2. Specific consideration of adverse aspects of
proposed actions.
3. 1^n attempt to establish guidelines fox policy
making .
4. Basic guantitat^.ve information.
5. Detailed information on changes in energy use
patterns, environmental releases and impacts, require
technological. changes, land use, employment, cost of
fuel imports, and capital. costs.
6. The relationship of the portable energy issu
international realities.
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7. The sLrial implications of the portable energy
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problem.
Criticisms of procedure elicited the suggestion that
all participants should have read all scenarios plus; base-
line information. Conflicting ideas within the review
committee as to the types of conclusions that should have
been reached indicated the Zack of consistent technical data
bases among the reviewers, just as the reviewers had seen in
the ad hoc workshops. For instance, increased emphasis on
electric vehicles was seen as a solution to energy shortages
by some reviewers, but was feared to be inefficient use of
energy by at least one other. Similarly, the committee
members disagreed as to what the major conclusions of the
workshop act^^ally w^.re. One reviewer saw an overriding
concern in the workshop with easing portable fuel shortages
by manipulating consumption in various sectors, Another
reviewer focused upon the workshop's conslusion that un-
limited growth in energy consumption is intolerable.
Curtailment of this growth, it was noted, demands conserva-
tion and the development of clean energy sources--particular^.y
solar--beginning now.
Question 6: What aspects of the portable energy
problems of the nation do you feel were not properly
addressed?
Social casts and conservation were two of the most
frequent responses. Social and political matters deemed
important for consideration included, once again, the need
_I
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for international cooperation in salving energy problems.
Conc^:rn was expressed about existing institutions: What
changes in institutional structures dre needed, and what
consequences will such changes have? Consideration of
institutional adjustments in organization due to energy
shortages and increasing demands, the relationship between
price and profit, and increased government partic^.pation in
both research and production ef^rorts were all deemed necessary.
There was a general feeling that details on conser-
vation were needed, and that a special ;emphasis should have
been placed on concrete conservation ineLx^tives. Too little
attention, the reviewers argued, was paid to the disposal of
nuclear wastes, the impact of technological advances on
climatological changes, and on the whole range of the human
habitat.
Many reviewers felt that insufficient consideration was
given to the manner in which recommendations would be im-
plemented and to matters of legal control. What actions
would the public initiate or accept? Concern was expressed
over lack of attention to the interrelationship between
government subsidies for research and development and the
distribution cf income. Some technological concerns also
appeared in relations to the role of politics in energy
management. Consideration of the substitution of communications
for transportation was recommended. Two questions which
might have been explored were how the present m,ix of energy
technologies can make the transtion:to one or more of a.
set of a.^ternative mixes , and what are the plausible con--
figurat.ons of these .future mixes of energy technologies.
Tn surn, a wide variety of specific suggestions merged from
this question. ^`he overall response, however, was that many
important aspects of the portable energy problem had been
neglected.
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C. CONCLUSION
The fourteen reviewers represented a wide range of
backgrounds, and tended to focus on specific cr^.ticisms	 E
^:elevant to their expertise. The 1.a.ck of consensus and
consistency among the reviewers is in itself indicative,
Gne can faixly wonder whether these reviewers jointly
could have gotten more to the point an concrete issues
o#^ portable energy had they been workshop participants
than did the actual participants.
The principles and purpose of the workshop were gen--
erally viewed positively. Tkke use of scenarios was
seen as a commendable discussion--generating technique.
The actual organization and conduct of the workshop were
repeatedly criticized. These criticisms were not unex-
pected since the workshop concept is an infrequently
used one at pr:es^nt. The NASA workshop was one of the
first large-scale experiments of that type. Indeed,
the present volume, inclusive of discussions of planning
the workshop and criticisms of its outcomesr would serve as
an extremely useful preparatory function fox future
workshop org.^^.nizers and perhaps even participants.
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Commentary ^.
The scenarios appear to have had a pos^.tive overall
effect. For example, as same have noted, several partici--
pants ^.ndicated that this was the first conference they had
attended at which technical experts arsd social scientists
really tacked and 3.istened to each other, rather than talk-
ing at each other with nv one really listening or under-
standing what the other had to say. This "communications
breakthrough", i.e., the development of real dialogue, was
attributed to the impact of the scenarios acting as a kind
of catalyst. While this was a heartening response, it was
net a universal one. While admitting that flaws can cer-
tainly be found in the scenarios (d^ae at least in Bart to
the small amount of lead-time in constructing them}r ^
believe that they could have been of great benefit to ali
participants had they been used to the best advantage. That
they were not so used, T think, was quite apparent.
Soma participants tended to reject part or all of some
scenario because theirs did not seem to represent the "most
likely" future. This situation might have been avoided by
making clear the point that the scenarios were designed as a
planning tool with an eye toward covering as broad a range
of future conditions as possible (since no one knows really
what the future holds in store}. None were intended to
represent the "mast likely" set of occurrences. The remedy
for this misunderstand^.ng would have been simple to imple-
ment. Some time (30 minutes would probably have been
.,	 ,,.	 y_	 ^ ,.,	
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sufficient should have been devoted to informing the par-
ticipants of the purpose of the scenarios. zn fact, many
participants eventually came to recognize the purpose dust
outlined, but many came to this realization quite late (as
late as the third day in the group with which Z spent most
	 _`
of my time).	 _
It was also apparent that some participants considered
portions of certain scenarios implausible. In the cases
which I persrj,.a.l1y observed, such judgments ^ti^ere without
basis in fact, but were nevertheless accepted by the group
because same member of the group presented a strong negative
argument. Two examples will serve tv illustrate, One group
was convinc^,d by a single member that unemployment rates of
7^ to 8$ were absurd because such a level of unemployment
would result in a breakdown of the entire social system.
Why such a conclusion was reached when the 7^-8^ figure is
only l^ to 2^ above current rates ores never explained.
During the Great Depression, when unemployment rates at
times aproached 25^, no such large-scale co:^lapse took
place.
A second example is that of the homogeneous (A) group
which s^elieved that the energy demand based on the scenario
would require an improbably high level of capitalization.
When the poznt was raised ir_ the heterogeneous ($) group, it
was pointed out by the group's financial expert that not
only was the degree of capitalization possible, but also
that even greater quantities of capital could be amassed
without undue strain on the system.
;,.
_= ^	 _
i	 i
III.A- 4
E'our general. posts may be made concerning the more
effective use of the scenarios;
(].} Someone integrally associated with the de-
velopment of the scenarios should be asked to explain at the
outset the purpose for which they were written and something
of the methodology involved.
{2) It should be made explicit that none of the
values attached to variables were simply pulled out of the
air. All were either estimates made by experts in the
particular a^:eas of concern or logical {and often slight}
deviations from such estimates. {This would prevent well-
intentioned but misinformed persons from persuading a whole
group that portions of a scenario are implausible.}
{3} If possible, at least one person from the
scenario--writing team should be placed in each group as a
true participant, not simply as an aide or liaison. Such a
resource pe,^son could clear up misconceptions and provide
information and evidence supporting the logic and sources of
scenario content. This does not mean that time should be
taken up by a prolonged defense of scenarios. It does mean
that the scenario resource person should be a full.--fledged
participant able to provide information as to sources of
variable values and to challenge erroneous views such as
that having to do with unemployment mentioned above.
{4) perhaps the idea of dividing first into homo^-
geneous groups should be reconsidered. It would have helped
immeasurably to have had expert participants ;^:rn?^! a number
of areas of specialization in all group sessions from the
_ _____^ _ 	 ^ _ ^
	 _ ^_a
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start. The discussion above concerning capital investment
is a case in point.
With respect to the workshop, S felt that the staff pro-
vided by NASA, TRW, and The University of Texas, for the
most part, did an outstanding job. They responded swiftly
and efficiently to requests for assistance and more infor-
mation. ^ti:-hout in any way infringing on the participant's
freedom of thought, the staff acted to keep participants
focused on the problem at hand. Zn particular, Doug Alex-
ander and Bob Sprawl are to be commended for their admini-
strative and substantive contributions, The TRW repre-^
sentative in my group, Dave Pinkerton, proved to be of
tremendous help in numerous ways, especially in technical
matters requiring expertise in mathematics and engineering.
Certainly the secretarial. staff was first-rate.
On the negative side, the mechanics of the conference
organisation were •sometimes inadequately attended to.
(Evidently, on the first day, there was some confusion in
simply getting everyone into the correct groups.) Moreover,
on the third day, a number of participants were still
asking: "What are we supposed to do?" The problem was
quickly remedied by Alexander and Sprawl. who paid a brief
visit ^o each group and parsimoniously and concisely out-
lined just what was expected, Some participants complained,
not about the quality of the staff, but about the quantity,
voicing the opinion that there were not enough people to
retrieve, process, and distribute information. Facilitators
^.
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were of uneven quality--some were described as exce^.lent
while others seem to have done more harm than goad. Fi-
nally, the questionnaire was inadequate in that it contained
no questions about the , accuracy and/Qr utility a^ the
"Potential Actions."
d
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Commentar lI.
The original commitment of The University of Texas
research team to the NASA project specified that scenars :^
would be constructed as arrays of connected events leading
to plausible .and consistent outcomes. It was further de-
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signed that the predicted futures would emerge from histor-
ical. precedence and from intensive familiarization of
futurist, as well as data-projective 7.iterature. An overall
evaluation of these early goals confirms that the scenarios
constructed as planned were beneficial, to the functioning of
the workshop.
As catalysts to social and intellectual interaction
among participants of diverse backgrounds and expertise, the
scenarios functioned as bases for conflict as well as con-
sensus,. and for un^ .cation towards a problem-solvz.ng goal.
As a sophisticated heuristic device, however, scenarios were
employed differentially and somewhat inadequately among
groups to the extent to which a particular group ^.} was
familiar with the content of its scenario, ^} accepted the
professional competence and veracity of the scenario, and 3}
was encouraged to utilize it.
Although workshop manuals were allegedly mailed to par-
ticipants more than a week in advance, the chairman of group
5 failed to receive a copy until the morning of the first
working-day: of the conference. Several. participants .who had
their copies in :hand admitted: .to giving them .only a cursory
glance, at best, Indeed, those group members who had ac--
^.^: _. E.
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tually studied the manual. suffered even more confusion...
regarding the goal of the workshop and the extent to which
the scenarios met that goal..
One member of the homogeneous group receiving the
depression scenarios included an economist recognized for -
emphasis on measurement error existent in national statis-
tics. His lack of acceptance of the data and insistence
that no problem-solving analysis could be based on them led
to a prolonged poxtion of the group's time in debate about
social statistics, in general, rather than questions or
disagreements over specific pieces of informatioFi contained
in the scenario.
Groups 5A and 5B were fortunate to have a strong-willed
and well.-informed leader.. Unfortunately, he did not fully
understand the purpose of the scenario, consequently failing
to give it the support it needed in the group dynamic.
Indeed, it was indicated that the scenario's purpose was to
"get the ball rolling" and that it could, thereafter, be
regarded as unimportant to the problem at hand. 'Eventually,
Group 5B found it necessary to utilize the first -several.
hours of the third day constructing a "mini-most likely"
scenario upon which to base policies, a scenario which was
already available-from the earliest endeavor of the UT re-
search team.
The preceding highlight of ..problems basic to the use of 	 ^.'
the scenarios: stimulates the. following suggestions:	 _
--
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(1} The opening address an Sunday night should have
included mention of the workshap manual and the role it
would play in guiding the ensuing ^,Tork sessions. Monday
morning would begin with a general orientation session
without stressing the importance of the energy crisis, per
se, since it could be assumed that the participants =.,^ou1d
already be sensit^.zed. Rather, the orientation session
would reiterate the goal of the conference and the method by
which energy assessment would be accomplished.
{2) Support personnel from NASA, TRW, and UT should
have met w:^th their respective group chairpersons to discuss
the particular scenario with which they would work, and the
manner by which the data were derived, and the importanoe
each of the facto's or parameters would play in a future
energy demand pattern.
(3) The chairperson, accompanied by support personnel,
would have guided the group towards understanding the scen-
ario as a picture of one possible future for 1985-95.
Acceptance of the scenario as plausible and professionally
competent would have resulted in maximum utilization a£ the
valuable tools provided in the workshop manual.
^n summary, attention to the previously mentioned
suggestions would be a time-saving device, eliminating much
of the confusion and unnecessary belaboring over the cred^.-
bility of the scenarios. Some light-hearted discussion of
"role-playing" was in order for those participants who were
unable to envision such futures coming to pass. Duplicatz.on
i
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by work groups off` previously-aond^icted research and seen-- 	 l
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arid-writing could be avoided, leaving ample appartunity for 	 ^
i
challenging'specific.detals and data nat thought to be
expert. With time thus econoaiixed, the scenarios, rather
than being la.kened to a chapter from science fiction, would	 ^
serve their guiding function to formal and more detailed 	 _
policy proposals for NASA's future -role in America's energy
program.
a
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Commentary ISS,
The uti^.ity and purpose of the scenarios were almost
universally misunderstood and misrepresented by the partici-
pants. From the initial gathering until the end of the
week, it was apparent that the participants were quite
uninformed as to the purpose and manner in which the sce-
narios were to be used. The one, clear misunderstanding was
that a great number of participants believed that their
•	 scenario was a projection of the "most Z,a.ke7.y U. S . " and were
unable to accept the scenario as an alternative future to be
utilized as such for planning and policy-making purposes.
Sf scenarios are to be used again, it is obvious that their
use and purpose should be made explicit, Sn addition, it
was apparent that several participants had only paid a
cursory glance at the scenarios and potential actions, as
well as giving only token and suFerficial thought to the
material presented. Agaa.n, it should have been made clear
that the material should have been read carefully before the
canferenco in order to save time and confusion. Sn the
groups I attended, the energy consumption figures at the end
of each scenario were used extensively. There was a great
deal of concern about the manner and methodology of generat-
ing these figures, and this methodology should have been
£ally explained. The primary reason I felt that such great
attention was paid to this section was because, in my
groups, technologists dominated and these figures were
something they could relate to and ha^re a feeling fear;-the
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bulk of the scenarios consisted of infor^tatian outside of
their specialties. Thus they sought out what they under-
stood and could dead. with and ignored perhaps the mast
important parts of the scenarios. z fe7.t this azded in
defeating the purpose of the scenarios, i.e., giving tech-
nologists a view of the social world, of how they need to
plan fir the futures incorporating the social. effects into
their teohnologica^. p^,anning.
Summarizing the above comments:
(1} the scenarios effectively served as a springbgard
far the conference;.
{2) the scenarias t purpose and use were misunderstood
and unclear;
{3} the participants often only utzlized sections of
the scenar^.os they could relate to;
(4) the problems summarized above could have been
alleviated by a much ^ ►oxe exp^.icit and detailed account of
the workshop methodologys purgases and goals.
TRV7 organized arc excellent workshop based on the as-
sumption that diverse perspecti^Tes and resultant discord
would .effect, common interest 3.n the conference goals. Tha.s
theory of group dynam^.as was proved practical when an avid
consumer advocate and enviranznental^.st could be observed
dining with an oil company regresentative z.n professi.onal
comradery. Especially noteworthy was the, rapid integration
:,
z.nto new group membership experienced Y^y_workshop partici-
::, ,	 , ::..
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pants. This group cohesion can be credited to the desire ^^o
aid and support evidenced in staff attitudes as well as to
participant.
 commitment to workshop interactionF which re--
salted in groups working even on free time.
Chairpersons were well--chosen and performed commendably
at organizing the thoughts and expertise of very diverse
groups of professionals and technicians. Research personnel
participated to the fullest extent in all group discussions
and prova.ded much of the data back-up.
In review, I would prefer to see a workshop with such a
complex problem to solve be stretched over a full week, with
ample time for the development of detailed and formalized
policy recommendations, accompanied by a broad statement of
the position NASA might want to occupy in the area of energy
research and development. Furthermore, at least one half a
day should be devoted to recommendations for the implemen-
tation of such policies, including potential ramifications
on the funding and organization of NASA's program. The far-
reaching implications of energy supply on NASA's future
should not be underestimated.
^.	 ,.4	 ._.	 ...
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Commenta^:y IV.
xn my group, which was given the environmentally ori-
ented seer-aria, criticism of the values of the variables in
the scenario was held to a minimum. There was some dis-
cussion of other relevant variables not included in the
scenario, but general consensus held that the picture al-
ready drawn was adequate for theix purposes. The scenario
was then accepted as a valid aoint of departure without
further questioning. It was used to establish guidelines
for discussion of what the social objectives concerning
energy use should be, as well as to set minimum and maxiFnum
limits wherever possible on goals for energy use.
Due to the extreme concern of this particular group
with the social problems involved in attempting to implement
any given plan or range of plans far energy conservation and
usage, little time was spent examining specific variables
discussed in the scenario. Instead, discussion concerning
the scen^.ria consisted of interjections into the mainstream
of the cone=ersation as the 1.i.miting nature of various fac-
tors necess^^rily became a topic of concern.
In general., the handling of the scenario by my group
was congruent with its intended purpose. It was used to
establish an intuitive feeling of what should be done con-
cerning energy policy, and to bring to the forefront of
discussion the s;^cial Limitations which must be taken into
account when trying to find a satisfactory and implementabl$
energy policy.
Concerning the workshop, I felt that it was productive
in that it proc1^ oed much valuable information on what can be
done, but it fell short in the fina^. synthesis of these
products. There was ono apparent attempt to point out simiw
larities and differences in the final results of the groups.
Had this been dgne, it might then be profitable to allow
discussion to continue with particular focus on the major
differences of opinion, if only to make salient the basin
issues which are causing divergent opinions. These issues
will obviously be the stumbling blocks in attempting to
implement energy plans and policies.
,^:
I
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Commenter rLV .
The majority of my comments will relate specifically to
the scenario group dea^.ing with governmental planning. The
structure of the group was essentia^.ly homogeneous as set
forth in the ^.nitial design for the conference. In addition
i
{ to the designated participants, there was one NP,SA represen--	 ^;
tative who acted as the recorder for the group sessions, a
TRW facilitator, and myself who served as an observer/parti-
cipator. Qther representatives of TRW carne in for short
periods of time to parti.czpate in the discussion. For
example, the initial session was attended by Dr. John Foster
from TRW who acted as a rtajar catalyst in the beginning
discussions. The "outsiders" who wandered in and out during
the session were somewhat of a disruptive force in the sense
that the^.r interaction with the group was not based on full
knowledge of prior discussions. Zn other words, there was
some rehashing of topics already considered which tended to
delay the progressive thrust of the discussion.
The particular group in which T participated was fortu-
nets in the sense that it had a very strong leader. He was
particularly familiar with the nature of the major concerns
of this scenario, since he had just completed a study con- 	 ^^,^
cerning governmental action and the energy crisis. Because
of this background he waW able to define more precisely the 	 -
ma^or issues and to supplement the discussion with d^^tailed
data frnm h^.s recent study. However, because he was so we^.l
,,^;
informed, his presentation may have been biased. He tended	 ^,
r^
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to dominate some members of the group. In the beginning he
attempted to bring the group together by having each one
introduce himself and give a few details of background
information. These introductions served to break the ice
and create an atmosphere of informality. However, as in all
groups, there were dominant individuals who prevailed aver
the less vocal participants.
The participants were very involved with the details of
the scenario and not with its spirit or concept. Tt was ex-
tremely difficult for teem to adjust to the scenario setting
and disregard disputes which each person had with some
specific figures or ; motes urithin the scenario. Even the
leader was not well v,;.^sed on the role of scenarios. This
lack of familiarity with the scenario technique contributed
somewhat to the initial confusion. In this group I was able
to outline the purpose of the scenario and to encourage its
use as a forecasting technique in spite of disagreement with
specific data contained in the scenario. Following this
explanation of the scenario, the session moved forwards
Observations such as this one established that it is impor-
tant to have a member of the scenario-generating team ^r
advocate of the scenario technique present in each session
for those who may not be familiar with the purpose of scen-
arios.
Another obstacle encountered was the difficulty pa^ti-^
cipants had in setting aside their loyalties to theix re--
spective agencies or firms and in approaching the scenarios
. ,.	 _' .:	 <.	 ;:	 ..:.	 ^:. =`	 ., .:.:..	 ^„5	 .sir: -ti-
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with only their knowledge, experience, and background. An
examp:4,e was the confrontation among workshop leaders aver
their opinions of the proper uses of energy and energy
sources. Proponents of fossil fuels and representatives
from the utility industry were especially vocal. Th^.s
conflict was apparent time a;czd time again among other parti-
cipants as well.
The report which was submitted as a result of the scen-
ario .:,tudy and discussion was acceptable to the majority of
the people in tP:e government planning sessions with one or
two minor exceptions.
During the next round of workshop sessions the former 	 `.
leader of the government planning group tended to maintain
his dominant role and to present tho same recommendations
that were made in his group in the previous session. The
transition to new groups was made difficult by tYsose individ-
uals who were most vocal and opinionated. Two members of
^,
the group were disenchanted with the entire program. They
^:
stated that the workshop was purely an academic exercise. 	 ^ `-
^..
^^'
As a result, they were oat too enthusiastic or mentally 	 ;i3
z	 VI
involved in the process. Fortunately they did oat represent 	 _^:^^>,
4	
i,a
the majority, and the interaction that occurred within their 	
g
^ 3 ^
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group was both educational and enlightening. However, the 	 ,=
a	 =^
end result of their session was basically the same as docu- 	 ^ ^^
mented by the previous group, This was clearly the result
of the influence of the leader who had also chaired the 	 ^^
previous government planning group.
Without the benefit of having reviewed the final report 	 -
1
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and on the basis of the summaries which were given at the
end of the session, ^ would say that the workshop/conference
vas a very enlightening one which indicated significant
directions to the sponsoring agency. Areas of conflict were
ident^.fied which resulted in recommendations for further
research and development. The workshop report provided an
outline which NASA may be able to use to direct emphasis or
at Least to develop priorities for additional. research.
Although the long term benefits m^.ght be difficult to iden-
tify at this time, there are obvious immediate benefits of
identifying major issues and research and development areas.
''''G.]
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Commentar^r VI.
The idea of several work groups attacking different
scenarios was well received by the participants of the first
group in which T was involved. However, the information
provided to the participants regarding the "rules of thA
game" was inadequate. Considerable time was spent discuss-
ing whether we were constrained to accept the general fea-
tures of our scenaria even if they were contrary to our
desires or expectations. The facilitator was of little
assistance in directing the discussion to germane topics.
Once the group agreed to worn within the general constraints
of the scenario and make only those alterations necessary
for consistency, progress was quite rapid.
My first group was composed of technical people with
the exception of one economist, Our backgrounds and many
of our viewpoints were similar. The econamist was employed
by a labor union so his views were different not only be-
cause of academic discipline but also because most of the
group was sympathetic to the problems o£ business manage-
ment. However, there was sufficient diversity to generate
lively discussion about the desirab^.lity of various fuels,
conversion schemes, etc.
From an efficiency standpoint, the group was composed
of people accustomed to making decisions based on incomplete
data^so that our progress was rapid. The chairman was
skillful at keeping the discussions going. The facilitator
was of marginal utility.
xrz.A--^^
The second group with which ^ worked was also composed
of technical people, though they had been assigned to groups
of individuals with other specialities in the first round.
By the second round, peop^.e had begun to accumulate factual
information and had some data to support their conten-;ions.
The group rigidly agreed on a general goal which involved
reserving petroleum and gas for transportation and feedstocks
whale making an all-out effort to generate electricity with
coal and uranium. Subsequently, electric energy would be
heavily used in all sectors except transportation.
Again the group crorked fairly effectively, large7.y
because of the insistence of the chairman and members of the
group rather than any assistance from the facilitator.
My overall impression was that the diverse scenarios
served a useful purpose by providing a variety of alterna-
tives to be explored. Given the experience of various
possibilities in round one, it was surprising haw similar
the round two scenarios were. 2f such an exercise is at^-
tempted in the future I think that the role of the facilita-
tor should be considerably strengthened,
::v, .	 ,,;, ..:
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T0:	 DATE:	 lOflB/74
FROM:	 JOHN VANSTON
SUBJECT: Re^riew of Portable Energy Technology Assessment
Workshop Proceedings Report
During the week of August 25, 1974 a Portable Energy
Technology Assessment Workshop was conducted at Monterey,
California, under the sponsorship of the National Aero-
nautics and Space Administration (NASA}. The workshop was
the major activity of Phase ^ {six months) of a two-year
study being conducted by NASA to develop a viable national
policy concerning portable energy with particular emphasis
on aircraft fuels. The first phase of the project is being
conducted by a joint industry-uni^rersity team: TRW, Inc. of
Redondo Beach, California, is providing the industry team,
and The University of Texas at Austin (UT) is providing the
university team. The TRW team was responsible for the
organization and conduct of the workshop and the preparation
of the Workshop Proceedings Report.. The UT team was respon-
sible for the preparation of six scenarios of future events
which ware used as a basis for workshop deliberations. A
report of this part of the university's activities is in the
final stage of preparation and a copy of the portions dealing
with the preparation of the scenarios will be forwarded to
you when completed. In addition to developing this set of
scenariosr the university team is responsible for making an
independent review of the Proceedin s Report. Since ^3ASA
^zx.Br3
has requested that representatives of a number of relevant
disciplines be involved in the review process, S am most
pleased that you haves agreed to take part in this effort.
z anticipate that the review will be conducted in three
stages. First, each reviewer will be requested to study the
Proceedings Report and prepare a short written critique.
When this has been completed all reviewers will be asked to
attend a meeting of approximately one hour to discuss their
opinions of the re^'^ort. Finally, an overall critique of the
project will be prepared by Dr. Dudley Poston, Dr. Parker
Frisbie and me. All individual. reviews will be included
intact in the final report to NASA.
Although the size of the Proceedings Report at first
appears quite formidable, your review should be based
primarily on Sections 3, 5, 6, and 7. You should also read
quickly Sections 1, 2, and 4, and you will probably wish to
glance quickly through the Appendices.
In reviewing the Proceedings Resort l would apprecyate
it if you could consider the following questions:
1. How valid were the workshop objectives (pages 3-l}
in terms of feasibility, relevance, concept,
applicability, etc.?
2. How well were these workshop objectives met?
3. What are your opinions of the philosophical basis
of the workshop approach-and of the methods used
to carry out these principles. (pages 3^1 to ^-13}?
o;	
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4. What is your opinion of the qualifications and
balance o£ the participants (Appendix A??
5. What is your evaluation of the conclusions and
recommendations of the work groups (Sections 5 and
^} ?
G. What aspects of the portable energy problems of
the nation do you feel were not properly addressed?
(Particular emphasis should be given to your
particular discipline in addressing this question).
7. Are there any aspects of the nations portable
energy problem which you feel will deserve special.
research in the near future?
zn addition to your responses to these questions, ^ would
appreciate any additional comments you might have concernins
any aspects of the workshop or the Proceedings Report. It
would also be a great value if you could include a list of
references relevant to the portable energy problem for your
own area of expertise.
Although there is neither a minimum nor a maximum
length for the reviews, I believe that about 8--12 double
spaced typewritten pages should be adequate to Dover
essential evaluation comments. Completed reviews should be
forwarded to Dr. Sally Lopreato at the Canter for Energy
Studies, ENS 439 to arrive not later than November 6, 197'4.
Each reviewer will. be notified later of the time and loca-
tion of the general. critique meeting. For his assistance in
this project each reviewer will receive a st^.pend of $200.00.
^,	 ^_
.._	 .::^.
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Since there is a reasonable possibility that NASA wi11
see fi.t to sponsor ane or more of the projects that you
recommend, I would appreciate your listing an a separate
note those research projects that you would be interested in
conducting or for which you can reconunend an investigator.
^f possible, give a brief description of how you would
vis^^ai.i^e the research being conducted, the number of people
az^.d amount of time that would be involved, and your estimate
of the approximate cost of the project.
Tf you have any questions concerning this project
please contact ^r. Sally Lopreata (CTS 4689) ^7r. Dudley
Poston (CTX 5514) or Dr. Parker Frisb^,e (CTX 5510 .
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Dr. James R. Bright, Dean
The Graduate SChoDI o^ Bu S^.ness
The University of Texas, Austin
Dr. James A. Si1].
Department o^ Government
The University of Texas, Austin
Dr. Hal. B. H, Cooper
En^rironmental Health Engineering
Civil Engineering Department
The University o^ Texas, Austin
Dr. E. Lxnn Draper, Jr.
Department o^ Mechanical Engineering
The University o^ Texas, Austin
Dr. William W. Gibson
School, o^ Law
The University of Texas, Austin
Dr. George W. Ho^^man
Department o^ Geography
^x^.c^-^
Robert M, Lockwood
Bureau of Business Research
The Univers^.ty of Texas, Austin
Dr. Sally Cook Lopreato
Center for Energy Studies
The Univc.rsz.ty of Texas, Austin
Dr. Allen Mandel
L.B.J. School of Publz.c Affairs
The University of Texas, Austin
Dr. Sheldon O^.son
Department of Sociology
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APPENDIX IIT.D
Listed below are the individual comments from the fourteen
University of Texas reviewers, indicated as Attachments ^ ^ 14.
ATTACHMENT 1
Critique of T/A Energy Study
James R. Bright
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A
Critique of T/A Energy study
James R. ^ri.ght
a
1. Objectives -- The objectives were feasibler "good",
etc. Applicability was a noteworthy choice. Achieving
"balance" was a dubious goal. What does it mean? Does
"balance" provide wisdom and knowledge? "Representation" is
a proper goal, but "balance" is a fuzzy concept.
2. The objectives were not met well since the whale
program of topics and discussion drifted away from the
stated goal of "paxtable energy." While some elements and
topics were relevant to p^^rtable energy, the focus of the
exercise and virtually all group comment was on the total
energy picture. Delegates did not concentrate on the trade--
offs between different uses of energy (i.e. for "portable
use" vs. other uses). In this sense, the workshop did not
deal with its stated objectives, and must be regarded as a
substantial failure in focus. It is unbelievable that the
activities claimed an p. 3--3 (mid-page} were caxried out,
and_yet the delegates did not deal with the assigned topic
of portable energy. Program ' t concep^=s" was goad -- control.
and direction were terrible!
3. Given the very short planning tune allowedr the
design and philosophy of the exercise were very well dune.
Two main weaknesses were in delegate selection and topic
selection. The trial run was a very fine idea. In texzns of
"organization", this was a very admirable effort.
^ _^--- 1:
^^ Participants - The selection was mast inadequate
because of the lack of enough qualified technologists or at
least recourse to their data on ---
a) Fuel cells, b) solar energy, c) hydrogen
energy, d) nuclear energy {not enough members),
e) geothermal energy, f} water power, yj wind
power, h} tidal energy, i) coal (?) (enough
participants.)
Esser^tiallyr what we got was inputs from other fields,
which was finei against a background of limited technologi-
cal expertise, which was weak. Thus we got technical ignor--
once overlaid on inadequate breadth of technological possi--
bilities.
The other weakness was "users." Where was expertise in
agriculture, both for power and fertilisers? Was 'che a7.ter-
native use of oil and coal energy for materials brought
forth (petrochemicals)? Was there a metals ar^d wood pro-
ducer who could speak wisely and knowledgeabl^r about their
competition and positions with plastics?
The notion that young people should be included because
"they will be running the nation" is a superficial sug-
gestion. First, by the time they are running the country,
they won't be young. They will have gained experience,
knowledge, developed new values. The idea that their po^-
sitions now will be valid then, is very dubious. ^ chal-
lenge their inclusion as being a valid reflection of future
i-z
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attitudes, and totally reject it as adding wisdom and know-
ledge to technology assessment exercises. (unless they have
been doing good research in some part of the field).
News media as participants is another fuzzy idea. Just
how are newsmen to contribute to the listed objectives of
the workshop? By stretching a bit, one might argue :hat
they will. throw light on public reaction to proposed steps -
but T doubt it. If you want to understand how to anticipate
and meet public reaction the right skills lie in the public
relations and advertising fields. Newsmen are largely
reporters of sensationalism, not students of societal re-
actions.
5. Group Recommendations - One can only say that these 	
3
reports are very disappointing since they virtually ignore
their three specific charges (on p, 3-l) re portable energy.
a. What are the issues?	 .
b. Uncertainties and risks?
c. Actions now?
They all dealt with total energy and were appallingly
negligent of their assignment. e.g. Atypical example is
i
on p. 53, Group A-2 ("solar energy for water and . space
heating" - what is the relationship of this to portable
energy?} {e.g, "Phase out nuclear plants" - what is the
impact on portable energy?}
Only .group A-4 (bottom, p, 5-5) offered {according to
the report) a piece of spec^.^ic data of the kind we should
I -^
have expected from all participants. Also Group B--4 had 2
such offerings.
By and large the groups came up with Lots of inter-
esting ideas and personal prejudices, with virtually no
assessment of their consequences and 2nd and 3rd order
impacts, and no evidence to support their ideas. e.g. Solar
energy - how much energy, etc. will be consumed in develop-
ing and using solar energy? What does this do to portable
energy? E.g. (l^€^ttom p. 6--11) Apparently the delegates are
uninformed of Netscherts' very detailed electric car scenario
for 1985. At any rate what is the electric supposed to do
for energy conservation? zmpact of demand for lead? Gene-^
rating capacity, etc.?
Other shabby thinking is exhibited on p. ^-l^, first
paragraph. "Only by ... phasing out present plants can we
phase in solar, geothermal, or anything else...." What is
the evidence for this? Every other new form of energy has
historically been phased in (including geothermal) since
1.900{?) ^ Maly and N.^., oil shale in Nova Scotia and
Scotland. {1 seem to recall).
^t is evident that this group {A--2) can be regarded as
a factual. failure or a great social. success ,^since the group
biases were totally in control, and no facts were offered to
demonstrate some of their wilder claims. (e.g. that multi-
nationals are beyond the legal reach of any single govern-
ment.) T1.^is statement is hardly supported by the fact that
:,,.• .,;;a.	
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General Motors, (USA) as totally controlled and responsive
to the USA laws on pollution control, etc., to Australian
laws on the same, etc., etc. 	 ,
Perhaps this is the real, merit of such a graup - to
display the non-factual, emotional ^^osition that we wall
experience in years to come.
There axe many fine ideas in the recommendations. The
weakness lies an the lack of technology assessment of these
ideas.
6. Neglected tapirs - Zt is especially surprising that
no groups seemed to address the vigorous legal control of
energy consumption. Suppose taxes of 30^jgal. were Imple-
mented? Suppose vehicle weight was cut to 2000 lbs.?
Suppose each person was lzmited to so many gallons, etc.,
etc. Suppose oil search off Delaware, Maine, etc. was
insisted upon by Federal Government2 Suppose every dwelling
had to meet certain insulation standards?
7» S^eczal Research
a. We need to study the manufacture, design, and
operation of the automobile, applacances, housing, etc. as
total energy consuming activities. A critical evaluation
might reveal important improvements and controls to conserve
energy. NASA would be ideal to make such studies.
b. A really massive effort on solar energy is needed.
c. The technique of extracting energy at small. temp-
erature differentials could be tremendously rewarding in
many energy systems,
d. Laws and taxes to reduce energy consumption should
be studied.
^'ritique Conclusions and Summary Suggestions
^.. The exercise was nicely organized, but direction
and control were so bad that the workshop totally failed to
deal with partible energy.
2. The "relevant topics" and "Factors Considered" were
tno broad and aggregative. They also omitted key items.
e.g.:
a. What are the sources and consumption o£ U.S.
energy over the past 10-20 yearsr with indicated trends?
Lack of this data base lies behind the uninformed opinions
and suggestions of delegates.
b. There was no data or understanding of alter-
native uses of coal and oil for petrochemicals.
c. Air cushion ti^shicles were mentioned but not
hydrofoa,ls or dirigibles?
d. Where was data and knowledge of the various
technical altdrnatives? e.g. tidal power, flywheel energy
storage, etc., etc.
3. The delegates made little attempt at assessment of
their own proposals. It was merely a "one-stage" reaction,
and there was no development of the consequences of the
various proposals,
,^	 ..
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^. The delegates seemed to have the idea that they
were to describe an "ideal ^brld" rather than to examine the
consequences of the various possa.bilities before the nation.
5. Probably there should have been "researchers" to
take ideas from the delegates, collect the facts, and then
report back to the teams.
6. Tt now occurs to me that ^.t would have been useful
for one team to prepare a real technology assessment of each
other team's scenario proposals.
7. Delegates need to be taught haw to do an assess-
ment.
8. There is a lot to Sae learned about the uc^ of
scenarios from this exercise. In terms of technology
assess tent the results are feeble.
9. zt was a mistake to Leave the operational workshop
in the hands of an organization that is not familiar with
the scenario concept. The responsibility should have been
in the hands of some one person or agency familiar with
staging group discussions, and also familiar with the tech-
nique. -Who "invited the delegates to abandon the scenario
at will?" All this did was to lead peo ple back to describing
a future that appealed to them.
i
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An Assessment of an Assessment
2^-1
The following assessment of the portable Energy Assessment
rests upon an imperfect information bases since the author r s only
source of evaluation is the proceedings zeport. Among other things,
the report does not p rovide a history describing the inception and
development of the idea for the project, transcripts of the actual
proceedings, or information def fining the area of expertise and re-
search specialty of each of the participants. As a result, points
raised in this review may not, in all instances, ref lect the actual
realities of the situation.
The fallowing commendatory comments are sincere while any
criticisms are proffered in a constructive spirit. Social scientists
seem congenitally prone to criticize and condole rather than to
commend and congratulate. In this review, 1 will des both.
Workshop Objectives 	
-'
The objectives o£ the workshop as presented at the beginn.^.ng
of the report are extremely broad, e. g., "to somehow tap into a 	 'r^, ^
comprehensive sample of information.	 ," and "to come up with some
agreement as to the key issues. . ." Even the more specif is follow--
up questions are broad in scope and are framed in terms of general
"issues," "areas," and "actions." Goals framed in these terms
bordered on vagueness and invited an admitted confusion on the part
xr;:
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of many of the participants. Tn short, the objectives were not
sharply focused nor were they specific enough to permit the conferees
to grapple with them with a confident directness. 'his sr^mewhat
general and vague nature of the stated .
 objectives a.s not, howE=ver,
necessarily a negative feature. The participant confusion occasioned
by the vagueness of goals is off set, in this reviewer's opinion, by
the inherent strengths of the approach. Indeed, there are reasons
why such rather general objectives would be preferred within the
context of this workshop.
It is admitted that this workshop was an "experiment." ^,xperi-
meats bound into constricting and ra.gid (as opposed to rigorous)
formats seldom yield meaningful results. By stating the goals of
the workshop in general terms, the conference organizers were pro-
viding the participants with maximum flexibility. The approach was
designed most probably to permit a max^.mum of intellectual elbow
room in a no--holds barred atmosphere. In an initial workshop con--
fronting a problem of the significance and complexity of this one,
it is better to risk vagueness than to risk the closure of ideas.
Subsequent conferQnces can define and focus their objectives now
that the crucial preliminary workshop has opened the various
avenues of exploration.
As stated, the objectives were by and large realized. The
.:.x	 r .,:: u.. -	.....: .:	 ..r^^	 ^; ;
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mountain of information an .the energy situation was tapped into and
a general consensus was reached concerning key issues. Besides this,
a cheekiest of more specific conclusions and recommendations was
developed. The judgement of the manner in which the information was
absorbed and the quality of the recommendations, however, is reserved
for a later ^ectian of this review.
The Organization and Format
Perhaps the greatest strength of the workshop proceedings is
contained in the organizational. outline and intellectual format.
Although this outline and format was not always implemented, it
nonetheless contained a number of very fine ideas. There is re--
peated recognition of the dramatic necessity to achieve four goals
in this respect; {1} to maximize the opportunity for a flexible
intellectual approach; (2} to invite differing opinions and to
establish deep dialogue; (3) to be throughout sensitive to manners
and methods of improving procedure; and (4} to develop a truly
interdisciplinary approach.
As was mentioned above, the general nature of the conference
objectives dial promote flexibility. Despite one glareng area of
omission, l an extensive array of subjects and topics was discussed.
The report also indicates that the desire to tap intellectual
-'
1The international perspective to be discussed below
:^	 :.	 ^,	 ,,
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differences ( the concept termed "differentiation and integration")
was quite effective. This is seen most dramatica :^ly in the strong
and contradictory feelings that developed concerning the issue of
nuclear power.
Most impressi^te is the invitation to self-criticism which is
taken seriously in a genuine attempt to improve the process and,
ultimately, the xesult. The report contains within itself a number
of critical commentaries and frankly identif ies a number of serious
problem areas. And, of course, this internal kind of critique is
now further buttressed by a series of independent outside evaluations.
This kind of non--defensive attitude is refreshing and unusual. Zt
has been implemented and Can only result in a strongly improved final
product. Unfortunately, the excellent ideal of an interdisciplinary
effort is not realized in nearly the same way as the above th^'ee
objectives and merits separate discussion.
The intellectual. format of the workshop is innovative and
quite adequate. The division into A groups according to shared areas
of expertise and then into B groups formed on the basis of particular
problem areas ensures both an intensive and extensive interaction
among participants. zf applied correctly, the Alternate Scenario
Planning Technique can be quite effective. There is, however, one
aspect of the Group A organizational. fox^nat that is unclear. Group
. ^	 ...	 _	 is	 °',	
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A panels were organized not nnly according to common disciplinary/
occupational characteristics but also according to particular scen-
ario categories. It is not at all evident to me how the disciplinary
specialty was matched up with the scenario type. It is nowhere ex-
plained how these matches were determined. z would suggest, for
example, that Gr^7up 2 would be as well qualified to confront
Scenario 6 as is Group 6. Group 5 would perhaps be better able to
handle Scenario J. than would Group 1. And so on. Tn the absence
of any explanations for these important pairings, the reviewex is
left in a state of rather uneasy bewilderment.
The Priority of Participants
It is directly ar indirectly stated a half dozen times at the
beginning of this report that a special effort has been made to
recruit a balanced mix of participants for the workshop. I^iuch is
made of the desire "to achieve a balancY between technical and
humanistic concerns" {p. 3-l). zn this re^^iewer's opinion, this
objective is of extraordinary zmpoxtance to the success of any
signif icant study of portable energy. Apparently, the workshop
organizers agree with me. A careful study of the proceedings,
however, raises considerable doubt in my mind whether this goal was r;
realized in fact. My doubts are based nn the following observations. 	 ^,`^
Social scientists seem to have been grossly underrepresented.
m,.	 ,,	 , .^.r	 ..,^	 a.	 _	 :._ ^.^^s	 ,-^
and professional administrators. According to my calculations,
there were six social scientists sprinkled among the workshop
participants. Of these six, only two qualify as scholars active
in teaching, theory, and research. All the rest axe associated with
particular research institutes where they orient themselves to spe-
cif is practical problems and the applications thereof. Thus, the
bias runs oat only against social scientists but also against a
particular kind of social scientist, i. e., the individual, mast
involved in broad speculatira'n, general social process analysis,
and theoretical ^.nvestigatians. The slack was not packed up by
phii.osophers or humanists as not a single representative of eithar
category was in presence. And in a project in which there is a
recognised need to consider the political dimensions which surely
are a dominant farce determining energy policy, only one political
scientist and one public administrative specialist actually par-
ticipated in the proceedings.
The strong technical slant of t13e workshop is reflected in
the ^4b5 item bibliography appended to the Proceedings Report.
Dutside of a handful. of general articles on 'the energy cri^is
and five pieces on international issues, there are 12 references
to the economics- of the problem, 11 selections referr^.ng to ^.kie
^,
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environmental situation, 1 entry with a military emphasis, ]. listing
	 ^_
of a sociological. bent, and ^. arti.cle stressing politics . ^' The
rest of the 3ibliogr'aphy focuses upon technical. issues that range 	 ,l
all the way from slurry pipelines to the Garrett Flash Pyrolysis
process.
Although the report itself recognizes the absence of repre-
sentativas from the news media, working politicians, and youth,
there is no apparent recognition of the severe underrepresentation
of social scientists. As a social scientist myself, I may be open
to the criticism of professional bias. But apparently a large num-
ber of the workshop participants felt the same way. Thzs is ref lected
in their final critiques of the conference. There were nine separate
comments indicating the desire for a greater representation of
social and political ' scientists. Four other individuals ( presum-
ably of technical background) saw fit to praise the inclusion of
some social scientists. qne participant indicatac^ that he enjoyed
the "interaction with non-technical types."
The question raised here concerns the relative absence of
social. scientists and the resultant lack of indepth discussion of
relevant sociopolitical topics. One example concerns the somewhat
1The sociological reference is "Highway Statistics, 1.972" while
the lone political entry endures the title "Administration of the
Federal Coal-Mine Safety Act, 1952-62."
_^	 n^	 ..	 :.r^-	 ^...
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ethnocentric tone that pervaded the atmosphere of the workshop.
The Problem of Parochialism
In an increasingly interdependent world, one would think it
impassible to undertake any serious study of portable energy with-
out viewing the subject from an international perspective, ^'et this
seems to be precisely what occurred in the Portable Energy Tech-
nology Assessment Workshop. At best, the international scene is
assumed to be x or y. At worst, the zest of the world is simply
not considered in the calculations.
The only panel that seriously but briefly considers some of
tt^e international ramifications of the problem is Group B 3. Unfor-
tunately, and somewhat mysteriously, Group B 3 is the only group•
of the 12 which offers no conclusions nor does it tender any recom-
mendations. Instead, its conclusions and recommendations are imputed
to be the same as thos^.of Group A 3: A close reading of the findings
of A 3 indicated little that is relevant to the deliberations of B 3.
Most especia yly, the modicum of international sensitivity reflected
by Group B 3 seems lost in the important summary statements of
Group A 3. Embedded in 25 conclusions and recommendations of
Group A 3 is the statement that "the world energy picture must be
considered." But by whom? Apparently not by the members of the
Workshop.l
1Group B 4 also apparently touched on certain international as-
pects of the problem. The only indication that this may have-been
so, however, is a brief reference under a category entitled "Items
of Interest" which appears in the Conclusions section cif the report.
Here it states that Mr. Wilson Harwood made an oral presentation and
compiled no tes entitled "Importation of Oil and the Arab's Oil
^"'olicy." And that "these notes are included in Section ^ above."
^.. thorough search of Section 4 and, indeed, of the entire report has
failed to turn up any such notes. It seems that the few instances
where international issues were discussed have been unaccountably
deleted from the Proceedings Report.
l_I_	 ^	 1.
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Further evidence of the strangely parochial context of the
proceedings concerns the overall conclusions and recommendations.
one of 66 general conclusions reached by the 12 study groups has
any reference to the world energy picture. C7ne of 61 general
recommendations made by tr •^e 12 study groups has any direct relation
to the international realities of the portable energy i ssue.	
`s
Unlike the problem of balanced participation where the report	 ^
reiterates the desire for a technical/humanist mix, there is no
reference to the need to be sensitive to the internationa? nature
of the problem under examination. There is no statement that all
nations of the world are in this together and the tray one country
decides to confront its energy issue will inevitably effect other
countries. At a time when the world continues to shrink in size
and nations axe bound together within a complex network of political
and economic relationships, can we ignore an international approach?
Can any nation be self sufficient in energy and for how long? If
so, does that mean that failure elsewhere will not have an effect
everywhere? What about cooperative international ventures? The
question of world stability and instability? The issue of
collapsing allies and future wars?
These kinds of questions need to be considered. Tf they
nat, then one must provide reasons why not. The arguanent adv^
here is that the attainment of self sufficien<^y in energy ^.s
linked intimately to the international. social, political, and
economic system. The technical and political investigations c
haw and why need to be init^.ated.
.^	 S
q	
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conclusion
The Portable Energy Technology Assessment Workshop represents
a fine initial attack upon an e^traordinaxily complex problem that
cuts across all systems by which man organizes his life. Concep-
tually, organizationally, and procedurally, it has been innovative
and productive, With a bit more attention to the human, social,
and political dimensions of the problem along with a Gansiderably
broader geographic perspective, this developing study could well
yield results and recommendations of ^.ncalculable significance.
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Introduction
A Portable Energy Technology Assessment Workshop was
conducted during the week of August 25-30, 1974 at Monterey,,
California by the University of Texas at Austin and TRW,
znc., of Redondo Beach, California, under the sponsorship of
the National Aeronautics and Space Administration. 'the
purpose of the Workshop was to provide background infor-
mation regarding transportation energy use patterns based
upon different alternative scenarios of the future. Future
energy use patterns for transportation were of particular
interest to the National Aeronautics and Space Adminis-
tration in terms of aircraft and spacecraft fuel require-
ments. Six sc^^narias of the future between 1975 and 1995
were developed regarding the technicals environmental,
economic, social and political aspects relative to alter-
native energy supply and demand patterns.
The Workshop was asked tv develop the environmental,
economics social, technical and political aspects related to
six different scenarios based upon futures with primary
interest on economic growths environmental protection,
social and economic equalitys economic dislocations tech-
nological development and international disarray. Energy
demands were estimated for 1975s 1985 and 7.995 for each of
the scenarios which ranged from 70 to 7.95 quadrillion Btu
per years which corresponded to varying conditions as given.
__
.^ --1
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The participants of each scenario session were then asked
to evaluate the plausibility and impacts of each situation
for the future based upon different condi'cions of popula-
tion, urbanization, employment, economics, social equality,
transportation, environment, education and international re-
lations.
Workshops
Each of the report scenarios were evaluated in terms of
plausibility, consistency, relevance and parallel develop-
ment. The six scenarios of economic growth, environmental
protection, social equity, economic dislocation, technolo-
gical breakthrough and international disarray were all found
to be plausible though in varying degrees. Tt is probable
that a combination of all of the above may be found at
varying times in the future. The two most plausible alter-
natives for the immediate future were economic dislocation
and international disarray, both of which have recently
occurred because of the recent oil embargo and oil price
increases. The effort of the United States to develop
energy self-sufficiency through Project Independence would
be a recognition of this fact. Of greatest desirability taut
of lowest probability would be the technological. break-
through scenario because of the unwillingness or inability
of public and private organizations to commit the necessary
resources, money, equipment, and most important, manpower.
3-2
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The major objectives of the Workshop was the develop--
ment of background information regarding the impacts upon
energy use of varying scenarios of the future in order to
establish national policies, particularly for portable
energy. The above objectives were met with varying degrees
of success by each of the groups in their development of the
impacts of future energy scenarios. It was felt by the
author that the best energy scenario development was by the
group regarding environmental concern because it presented
the most thorough, complete and quantitative information
regarding the technical., environmental economic, social and
political impacts of their proposed policies. It was unfor-
tunate that the other groups did not, in varying degrees,
gresent the quanitiative information to the same degree to
provide a uniform interpretation of future developments and
policy impacts. Some scenarios presented too much general
informatacn and d^.rection without sufficient factual. infor--
mation for uniform interpretation of policies to be made.
:one factor almost completely overlooked by all groups
was what impact these future energy scenarios would have on
the freedom of movement, life styles, living and working
habits of people. It will not be passible in the future far
the United States to maintain its suburban-urban living
patterns with massive "megalopolitan sparawl.s." People will
have to live near their work and their freedom of movement
wall be reduced. Land use patterns will be dramatically
changed by necessity where the small towns will become large
4
..	
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where energy production and primary manufacturing and farm-
ing will take place. The major cities should be caused to
become smaller and more densely populated, with self--suffic-	 -
ient clustered suburban communtites. The social, political,
psychological and physiological risks of these policy alter-
natives need to be addressed in greater detail.
The energy scenarios were all very relevant to both the
near and long term future. The most relevant scenarios for
the immediate future were the economic dislocation and
international dissarray for the period of l9'75 to 1980, the
situation we are now in the midst of. Government action may
be taken to produce economic and social. equality by raising
the living standards of the disadvantaged. Unfortunately.
the manner in which equality may be brought about is by
continuance of present government economic policies to make
everyone poor by excessive inflation_, which will drastically
reduce personal use of automobiles and pleasure travel.
The scenario of continued economic growth will not be
relevant for the near or distant future because of our
domestic depletion of energy and mineral resources. The two
most relevant scenarios after 1985 were the environmental
protection and technological breakthrough alternatives.
However, these alternatives would require a very alert and
capable national leadership, major reductions in the power
of certain special interest groups, and a major commitment
to technological progress. The environmental. scenario
placed great faith in solar power, which will become rele-
vant for small scale uses but not large scale uses. Major
::.,;:	
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research and development needs to be devoted to envs.ron-
mentally-effective uses of coal. so that our counf:ry does not
rely only on nuclear power.
The group reports were not entirely consistent in their
formats and most lacked sufficient quantitative information
to enable uniform interpretation of impacts to be made. All
of them should have presented detailed information on energy
use pattern changes, environmental releases and impacts, and
technological changes required, information on land use,
employment, cast-of-living, fuel imports and fuel use pat-
terns was needed in more detail. The capital costs and
material requirements far alternative energy sources needed
to be developed more thoroughly, as well as the operating
energy conversion efficiency of alternative energy supply
modes, because some entail substantial losses in extraction,
conversion and transportation.
Conclusions
The sources, options, risks and impacts of various
portable energy alternatives are described fully and in
detail for those related to ail, which is our present major
energy source for transportation, zt would be necessary to
develop a series of priority uses for each of our major
energy sources of coal, oil, gas, nuclear, solar, geothermal
and other rlethods to accurately establish energy use prior--
_.._	 z . -	 ^ ^^.;:.
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ities in terms of transportation, electricity, industry and 	 '
space heating. Future energy policies should recognize that
our two most readily depletable domestic energy sources are
petroleum and natural gas and our two mast readily available
energy sources are coal and nuclear power.
Petroleum will become too valuable a resource in the
future for genera]. use as a fuel, particularly for ground
transportation operations. Priority uses for r^^troleum
should be as a feedstock for the petrochemical industry and
as a fuel for aircraft, the military and in agriculture
where other energy sources are not readily suitable.
Additional uses far petroleum included as a fuel for inter-
city trucks using intermodal transport and for automobiles
in nonurban areas. The use of distillate and residual fuel
oils as an energy source for electric power generation
shou^.d be phased out as rapidly as possible.
Natural gas will also become too valuable for general
use as a fuel for electric power generation, where its use
for that purpose should be phased out as rapidly as possible 	 ;^<^i
throughout the United States, including Texas and Calif- 	 Vj
;^^
ornia. Priority uses for natural gas should be in fertili--
zex manufacturer as a feedstock for the petrochemical Indus- 	 4`i
^:
try, and as a fuel for space heating in residential and 	 >^s;;
commercial heating. Its industrial usage should be restricted
^^ ;
to specific material drying applications where other energy 	 -
sources are not readily suitable.
a. C	 3
Nuclear power will become increasingly important in the
future in terms of fission, fusion and breeder reactors,
primarily as a means of electric power generation. However,
it should probably not be allowed to exceed 50 percent of
the total national electricity generating capacity because
of potential problems with high initial capital expenditure,
security, sabotage accidents, operating shutdowns and
possible adverse environmental impacts associated with
thermal waste discharges a radioactive reactor spent waste
transport, storage and reprocessing and the major energy
requirements associated with spent fuel reprocessing.
It is the author`s opinion that coal will become the
nations most important energy source in the next l0 to 20
years, with nuclear power in the 20 to 3d years following,
and then solar power afterwards. Coal is important as the
energy source far electric power generation in both mine-
mouth and market-proximate plants by means of direct combustion
in conventional boilers ^.nd future fluidized bed combustion
units. Major adverse impacts of coal expraction include
land disruption and ground and surface water contamination
during surface mining, and land subsidence, miner safety and
ground water contamination with deep mining, as well as
potential strikes by coal miners. Environmental air pollu-
tion problEams associated with co^^^. combustion are sulfur
dioxide emmissions and subse^^uen^`.• sulfate aerosol formation
downwind to cause acid rainfall, nitrogen oxides with sub-
3-8
j	 seguent introcate aerosol formation, partiau7.ate emissions,
and tx'aee metal__s^i^s.^harges such as cadmium, mercury, beryl-
lium, copper and selenium. All of the above will require
research and development in addition air pollution controls.
Coal conversion to other fuels by gasification of
liquefaction and as a feedstock for chemicals manufacture
was given considerable emphasis in the report. Coal gasi-
fication is suitable far in situ development as low-Btu gas
for direct combustion at mine mouth electric power plants,
and as with Btu gas by methanation for pipeline transmis-
sion for subsequent space heating, fertilizer production and
petrochemical feedstock use. Coal, liquefaction for con-
version to methanol or Kerogen (synthetic crude oil} will
also be useful, though on a more .__ma.'ced scale than pre-
sented in the report. Coal may also be used as a feedstock
for the petrochemical industry in addition to coke pr^-
duction in steel manufacture.
Too much emphasis has been placed in the report ^
conversion to other fuels because of the lower overal:
energy conversion efficiency as co^npa.red to direct coy
bastion, where it is necessary to optimiae energy inp^
useful work output. An additional. reason. is that it ^
not be possible to locate many of these coal. conversi^
plants in water-short areas of New Mexico and Wyoming
cause of possible depletion and disruption of ground ^
flows and supplies, which ^;ould jeopardize agriculture
operations in the Colorado and Missouri River basins
F ti<^	 ^.a^	
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in the general Midwestern United States. There is a defi-
nite tradeoff betSVeen energy production and food production
with coal which will necessitate minimum water consumption
and maximim land reclamation. .Coal gasification and lique-
faction represent consumptive water uses by inclusion as
hydrogen in the procucts, as wr^ :L^. as process and cooling
waters. It may be preferable to, transport the coal. to more
water-abundant areas such as Eouston or 5t. Louis for sub-
Sequent conversion to gases or liquids.
Major points overlooked in the report were the are the
environmental, economic and material tradeoffs associated
with long distan<^ coal energy transportation by railroad,
pipeline transmission. Transportation of coal by railroad
has a higher overall energy conversion efficiency than
direct electricity transmission iexcept superconductors) or
gasification, but required slightly more energy than slurry
pipelines. ^ major environmental advantage of railroads
over slurry pipelines is that no water is required so that
it is not necessary to pump water from the water-scarce
Rocky Mountains to the water--abundant Midwe^•t.
It would be particularly desirable to ship coal from
the Rocky Mountains to Texas, the Midwest and Southeast by
electrified railroad. The coal itself would then be the
energy source where it would not then be necessary to use
scarce petroleum to haul plentiful coal. Electrified
railroad transport would also not reduce the net heating
i
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value of the coal like slurry pipelines because water would
not need to be added.
It will become particularly desirable in the future to
shift energy sources from increasingly scarce oil and gas to
relatively abundant coal and nuclear powerr which is a
feasible alternative for both industrial and transportation
operations. All passib:^e energy consumption should be
shifted to electricity uses where domestically available
coal, nuclear or geothermal power may be readily employed to
'	 minimize the need for petroleum consumption as a drain on
E
the national balance of payments, Xntercity freight and
passenger transportation should be shifted wherever possible
to electrified railroads, with maximum feasible use of
intermodal systems such as trailers on flat cars {TOFC),
containers on flat cars (COFC), and automobiles on flat cars
(Autotrains), Maximum modal shifts are necessary in intra-
city passenger transportation from automobiles to electric
buses, electrified rail rapid transit systems and battery
and fuel all powered automobiles.
As mentioned in the report, much emphasis will need to
be placed on railroad transportation in the future for both
freight and passengers. Major upgrading of railroad service
standards will be necessary, management philosophies and
labor policies must be changed, and institutional restraints
regarding noncompetitive practices must be eliminated.
Efforts of railroads to prevent technological changes such
as slurry pipelines should be overcoae by legislation if
s-i^.
necessary to encourage competition. Rate policies of the
Interstate Commerce Commission must be changed which encourage
inefficient operation, and labor practices must be altered
which encourage excessive numbers of employees. There will
be a need for large numbers of well-trained personnel to
operate railroad systems in the future from both techr^:ical
and management standpoints.
Research
Several areas are in need of additional research regarding
the development of rational and effective national energy
policies.
1. Additonal scenarios need to be developed regarding
specific fuel usage patterns for petroleum, natur--
al gas, coal., nuclear power, geothermal and other
uses corresponding to different economic, politic-
al and social conditions in the United States.
The technical manpower, capital, material and
environmental impacts need to be evaluated speci-
fically and in detail to provide .^.nformation for
subsequent policy decisions.
2. Research needs to be performed regarding the long
distance transportation of energy from coal by
means of electrified ar diesel railroad, Murry
pipeline with water or oil, gasification, lique-
faction and direct transmission through conven-
tional overhead or semiconductor systems. Major
items of information to be delineated include
_;^
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capital, material, manpower, water use and operat-
ing energy requirements for alternative systems,
environmental impacts and corrective measures to
be taken for air, water, land and noise pollution,
and overall system energy conversion efficiencies.
3. Energy consumption requirements need to be devel--
aped for alternative electric transportation
systems in terms of Btu per passenger-mile for
electrified intercity freight and passenger rail-
^^	 roads, electrified inteacity buses and rail rapid
transit systems, and battery and fuel call powered
electric cars. The information would need to be
gathered under a variety of operating conditions
for existing systems, plus projections made for
new systems to be built in the future.
^. Major research needs to he performed in the areas
of air pollution controls for sulfur oxides,
nitrogen oxides, particulate matter and trace
metal emissions from coal.-fired power plants.
Sulfur oxides emission controls which do not
employ calcium-based scrubbing must be developed
to minimize sludge disposal and lime depletion
problems. Nitrogen oxides emmission controls are
needed which employ liquid scrubbing and suitable
methods for trace metal, emission controls may be
necessary. Fine particulate emission controls
must also be further refined from present tech-
_....
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nology.
5. Potential overall environmental impacts of con-
version of intercity and intracity transportation
to electrif^::d systems need to be investigated in
detail to facilitate quantitative policy decisa.on
making, particularly with regard to air pollution
and noise pollution.
6. Overall national. environmental impacts need to be
developed for energy source shut policies in terms
of air pollution emissions r tharmal waste heat dis-
charges, water use patterns and passible climatic
changes. Of particular concern are acid rainfall
in cities, rainfall pattern modification and possible
contamination of agricultural irrigation waters.
The author is willing and able to work on any or
all of the above research project areas.
ATTACHMENT 4
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REVIEW OF PORTABLE ENERGY TECWNOLOGY ASSESSMENT
WORKS[^OP PROCEEDINGS REPORT
^. L. Draper, Jr.
I. WorkshopObjectives
The stated workshop objectives involved the sampling of opinions
from people with a variety of backgrounds ar questions related to portable
energy and the amalgamation of those opinions into recommendations for
action. While such objectives are clearly important for the pursuit of a
future policy satisfying all nr most segments of society, it is not clear
that recommendations from a one week workshop could be logically consistent.
Despite time limitations progress toward meeting the objectives could have
been relevant and the output valuable. The concept of a workshop is a good
one in that it allows instant feedback on a wide variety of suggestions.
There appear to be several shortcomings of the workshop as held and these
wi11 be stated below.
In summary, the concept of a workshop is a good one, the objectives
were desirable ones, the implementation could be strengthened in future
efforts.
II. Attainment of Objectives
The stated objectives were met only partially. As can be seen by
an examination of the material in sections ^ through 7, most of the effort
was spent an the general energy problem rather than on portable fuels.
While the total energy question is a very sErious one and portable fuel
supply is a strong Function of policies related to boiler fuels, etc. the
4 -^.
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broad i s5ue 5
 addressed are certainly too much far a one tireek workshop.
Many important issues such as ctr pooling, mass transit, etc., were dealt
with only cursorily because at^:ention was devoted to such issues as the
desirability of nuclear power plants.
Tt is the strong opinion of this reviewer that the results would
have been significantly enhanced by attempting to .provide each participant
with a more specific statement of the objectives and method of operation.
The statement on page 3-^ of the proceedings that a couple of people did
not know the purpose is reflected in the group reports. Tt would appear
that many more than a couple were in this category.
On the same page, part d., the statement is made that the specific
process or procedure for dealing with scenarios was not stated. Tn a for-
mat in which time is limited a very significant fraction of the effort can
be devoted to "getting organiza^t". A little mare direction would probably
have been valuable,
The awareness of the energy situation var?ed widely among the parti--
cipants before the meeting. While this is inevitable i!3 a group drawn from
many disci p7ines, it would have beer useful to provide each participant
with a written summary of the existing energy situation. Some of the parti^
cipants were able to recommend from factual information while others spoke
based on supposition ar prejudice. In this regard it would have been use-
ful to begin with half a day of status reports from qualified speakers.
Tn summary, the objectives were met in the sense that a reasonably
good sample was obtained and suggestions were made for action. T feel that
more specific and meaningful suggestions to the portable fuel problem could
have been made if the information provided to the participants and the method
of operation had been altered.
:u:r:.e_^.,..: .r,c:a:.yl .pia,: s^.•r	
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III. Workshop A proach
The workshop idea appeals to me because it allows representation of
a variety of viewpoints rapidly. As stated previously, I think this work-
shop could have been strengthened by the addition of written background
materials and talks early in the week. The ideas conveyed by the luncheon
speakers were interesting but almost too late. Participants would have
profited materially by additional information specific to portable fuels.
The "two group" idea was a good one but too often the supposedly
homogeneous groups were quite heterogeneous and the desired reinforcement
of position did not occur. I know for sure that this occurred in group
A-9^ in which the IIAW representative, ^+ir. Nulty, had a strikingly different
viewpoint from the others. I am told this happened in other groups as
well. I suspect that this sort of heterogeneity is inevitable unless the
organizers know each participant personai1y.
The division of time among the various activities is not unreasonable,
the size of the groups about right, etc. It was my experience that the
facilitators did not perform effectively.
IV. Evaluation of Participants
The participants included were excellent. As noted in the report
there were omissions including politicians, press, and young people. I
also feel that there was inadequate representatian of labor and that re-
tired people and low--income people should have been included. The latter
two groups living on low and/or fixed incomes will be affected in dramatically
different ways from affluent citizens if transportation fuels are either
not available or are available only at high prices. These groups are also
^_ _	 _^	 _	 _^	 _^
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apt to have mare immediate knowledge of available mass transit systems than
Chase present and they should have valuable input or implementation ai''
future systems. I recognize that it would be difficult to locate people
in these categories who meet the first five criteria on page 3-5.
In summary, I think those who participated were good choices. At
the same time, I feel several important groups were omitted.
V.	 COnC1u s'IOnS and Recommendations
As stated above, the conclusions and recommendations, while interest-
ing have little to do with portable energy. They are, with the exception
of vague conservation and exploration, related to suggestions easing short-
ages for portable fuel by transferring petroleum from other sectors to
transportation and augmenting existing nuclear and coal installations for
electricity generation.
A rather simple calculation wi17 show that even if all oil and gas
are diverted to transportation by 1985 ( v_ery unlikely) there wi11 be an
inadequate supply and there will certainly not be enough by 1995. It seems
to me that we must dramatically change our consumption pattern., for portable
fuels; this idea is not forcefully expressed in the conclusions acid recommen-
dations.
I would have expected much more attention to be devoted to increas-
ing man-miles/gallon, electrified vehicles, synthetic fuels, etc., }^other
than simply trying to divert fuels from other sectors. Even the most
enthusiastic substituters and conservationists must recognize that trans-
portation will continue to be a big business and petroleum is in limited
supply.
t
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VI.	 Omitted Aspects
Many of the omitted areas were alluded to in section 5. Specifically,
I think attention should be paid to non-petroleum driven vehicles and
augmentation of portable fuel supplies by coal or oil shale based processes.
in addition special emphasis should have been placed an concrete conserva-
tion incentives.
VIT. Future Research
It seems to me that the portable energy research should be addressed
to short and long term problems. The short term activities must deal ;vith
about the next fifteen years anti should attempt to provide fuel for con-
veyances similar to today's cars, trucks, buses, and airplanes. Such re^
search should focus an the feasibility of nuclear powered ships, synthetic
fuel manufacture, increased man--miles/gallon (either through better mass
transit systems or more efficient private automobiles), synthetic fuel
manufacture from coal or oil shale, and any othF:r conservation ar augmenta-
tion schemes for petroleum. I suggest that very little has been done to
assess our portable energy situation other than to suggest not using petro-
leum as a boiler fuel.
1n the longer term, ^ think we will necessarily use fuels other than
petroleum far all transportation except rapid passenger transit by air.
Autos, buses, trains, etc., will use abundant fuels such as uranium^xtdy coal
in the farm of electricity. (ln the very lon5 run, fusion). For phis reason
we should address problems of power plant siting on same basis other than
one at a time. ^fe must consider "power parks" and address siting, fuel
-^	 k:,
-.
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transpartatian, and power transmission questions. We should continue to
support heavily thane energy projecis with large potential pay^oi :^' such as
the breeder r^^actar, Fusion, solar ^'or individual units (not electricity
production) while placing relatively less emphasis on low potential impacti
projects such as wind, tidal, etc.
also sense that the orgaaa^zers feel that some participants were not equ^.p^
ped to provide data o:P a technical types Yet they were asked to consider and
evaluate such data. There seems to be a pxob^ .em 3n asking a general .^.st to
axxive at specific soxutions to complex problems based an such a mass o^
data. (p. 3-1•^}
I view as one of the major problems obtaining a sound factual basis up-
an which to move. In terms of Feasibility, relevance arx3 applicability,
there is nat time, nor am I e^.uipped, to judge the validity of the back»
g^v and information furnisrtea the participants; however, I am skeptical about
it because mas f, of our inforrmation about energy is Furnished by the energy
industry, and it is not surprising that it supports those actions which the
industry Favors.
^F the warkshap objective of a tapping a sample of information was
to obtain new Facts about portable energy problems, then it would appear
that the goal was not achieved. The groups generally did not challenge
the Facts which were given to them, nor did I sense that there was much
added to what was Fed to Bach group. Question 3 of the critique sheet
(p.Drl} seems to ir^la.cate by its Four parts that it was not Factual informa-
tion you wanted but xather "approaches," that is, methods For using the
data as supplied. Ii`this is what you mean by "information," then I coneed^e
that something was achieved, but because of the scope of the workshop, the
approaches *^rere very broad and indefinite; consequently recammendat^.ons
were general. and vague. The time given for the task was mush too short to
expect Feasible, relevant appraach•,s to the energy problem. The brain
storming pxoduced very much the suggestions that have been made by various
..._,ter. •.^.._, .: 	 .. ^ .:^. ,^	 :=	 ^ ., .._ .,>	 _.... z . r	 ,	 . _^,^	 , ;^•.. n ..	 •	 ,..	 ,,... _ ^.
other groups at various other tunes and T do not feel that any of these
approaches have been reinforced or expanded by the work of the groups;
nothing new, no real contribution to the solution of the problem.
FHTi3OSOPHY
The philosophy cf the workshop is d^.ffxcult to faint. Intelligent,
concerned, articulate peop^.e disc^uss^.ng a common problem is an excellent
concept. (p, 3-^) The method, ASP, which conceives the existence of several.
possible futures and requires forecast^.ng and choke, would seem to require
the acceptance of a fixture that a participant basically may not believe in.
He or she might intelleetus.11y grant a possibility, but the basic disbelief
would remain, and the participant forced to discuss hypothetS.cal and unreal
issues may tend to relieve himself from responsibility for his choice.
Furthermore, T may have missed sflmething, but T am not clear why the divi-
sion into A and B groups was made, other than to assist in the differentia--
tionfintegration process. The advantages ^nfirst encouraging separation
and then integration was unclear except that disagreement, argument, and
adversary positions may clarify issue p . When understanding and acceptance
are claimed by using first an homogeneous group that focuses on a hypothe-
tical scenario and then an heterogeneous group that brainstorms freely T
wander if you get what you say you can obtain from the process. It is only
in the heterogeneous group that you permit the i,^zdividual to react to what
he truly believes will be the future and even then, he may be biased by
having to assume the artificial "scenario" to which he was assigned.
5-3
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PARTICIPANTS
Z am acquainted w^.th only one ax perhaps two of the participants. One
2 know only Exam what I have read and heard about her in the news media and
^ am not sure whether the other is the person T knew i.n Washington, D.C.,
not Houston. Frances {Sissy} Farenthold is an attorney who Yeas spent the
last few years in Texas politics; Thomas Jenk^.ns may or may not be the
man who was directing the Federal Power Commissa.an's Natural Gas Su^.nrey
when T was on leave with the Commission in 1.972 and 1973. Appendix A does
not furnish any information about the participants other than inductive
insights from the facts that they are "Dr.", "Prof.", "MT,", or "Mrs." and
that some of them are identified with companies, universities and agencies.
Neither titles nor addresses help to allow a responsive answer to your
question. One thing I did observe; except for Ma. Farenthold, Z da not
believe you had any attorneys participating. ^ note that one group ex-
pressed this view off' the law: "TYfe law is only an instrument of social
po^.icy, so that many problems which are commonly identified as being legal
prabl.ems axe really prabl.ems of lack of national. will in any particular direc-
tion. (p. ^-&3} Perhaps a practicing lawyer would have suggested that we
have avoided some of the goverr^ental crisis experienced by other nations
because the judicaal system accommodates conflicting interests and affords
an oppartuni.ty for transition without rupture.
I would think for instance that a judge might have made a contribution,
and an attorney who has taped with the federal regulatory system, ^rhaps
as a member of government or as a practita.aner, might have some valuable
-	 -^••
S -S
thoughts on the problems facing protable fuels. The attitudes of the Bar
are also significant since lawyers are involved in most decisions made by
government or industry, and their counseling role a.n public and private
law making can have substantial Smpact.
CONCT^^3STONS AND RBC^NDATTONS
The A groups' conclusions were predictable, it seemed to me---no
surpr^.ses and no t^ew insights to the problem. B groups' conclusions
likewise did not make any additional contributions except that because they
were apparently freer they expressed opinions on new subjects. T believe
this unanimity is well summarized: "'here is considerable commonality in
the conc^.u.sions of the workshop groups." (p. 5-l^) A similar statement
could be wade about the recommendations, although there seemed to be some-
what more diversity in specifics ^Srobably refJ.ecting the expertise of
parta.cular participants. There also appears to be some di^'i'erence in recom-
mendations about the amount of government participation necessary to carry
out the recommendations.
T believe that the range of issues addressed was broad and --.^- probably
too broad. From my particular discipline's standpoint, T suppose there was
sufficient considerata.an given to the manner =..n wnicr^ recor^enctations wi.^.l
implemented. For example, as the report suggests, law is to serve as an
strument of policy, then the capacity of that instrument should have been
derstood and its limitations appreciated. Since enexgy regulation has
t been successful, the mistakes of the past, distant and near, must be
derstood in recommending future actions. Without question the manner i.n
i	 _.-.i	 =^
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SP'ECI'AL RESEARCH ^I THE NEAR FUTURE
Gxaup D-2 :Wade this reca^s^endation:
"Make a national effort to check the data base for the summary infor-
ma -^ion an ail, gas, nuclear, goethermal and coal, resources of t'he nation.
Concentrate on taka.ng the baseline data itself." {p. 6 -5)
1 believe that one of the most critical elements in meeting the
energy problem is public acceptance that there ^.s a problem. Governmental
canfS.dence, credS.bility -- whatever you call. it -- must be maintained. As
I stated earlier, we basically rely upon ^.ndustry sources for all energy
information; the public therefore is justified in doubting the existence
of a cxisis when the last one that had immediate impact, the gasol:i_ne 	 '
shortage, seemed to disappear when the price was raised and tree independent
station operators ti^ere forced out of business. There must be a better way
^. ;auge the depth of a shortage tl^ n to have lines at the gas primps,
schools closed and workers laid off. If there is all the gasoline a driver
can pay for, natural gas available to the highest bidder and company pro-
fits at new highs, the public does not see that the situation is anything
other than a ripoff, not a true shortage. On the othex hand, the doomsayers
do not do the job either.
Obviously:, then, we need not only the tools to find out what our supply
really is but also an agency that has the respect and ^•onfadence of the
public to use these tools. Deciding which agency is perhaps the greatest
difficulty. An S.nitial investigation would consist of simply identa.fy^.ng
what informat^.on we now have and evaluating the accuracy of its sources.
i
Suprly information has bean considered theprivate property of the industry
i	
.:
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and, in fact, it has been contended that the government must compensate the
industry for the "tak3.ng" of the private nature of the information and stak-
ing it public. therefore, before the nation's resources are devoted to
one course or another, ^ would like the decision to be made an the basis
of facts, facts provided by a disinterested investigation. Although some
efforts have been made by agencies, these have been tainttd by industry
participation and, as I say, in these disillusioned times mthitag that is
done must have even a hint of improper influence.
Baseline Data of Su 1
-What are the present sources of energy i.nformatian?
-Haw reliable have they proven in the past?
-What techniques have been ut3li^ed in the past?
-Which techniques have been the most effective?
What new techniques da w'e need?
the one agency T am familiar with, the Federal Power Commission, has
been engaged in this effort to supply reliable data far several years.
Although it concentrates on the natural gas industry, it also gathers
information from power companies about their supplies and sources of fuel.
Certainly there see people in that agency who understand the effectiveness
of their techniq^ies and procedures, which should be studied and ^^.dged to
determine their effectiveness in other energy areas.
4f course, no information will be very helpft^l until. we ^o^r something
about the extent to which existing energy supplies are cam^ti.tted. Here
again, abtf ,xting the information will be considered an invasion of bus3.ness
privacy; however, privacy seems a privilege that should yield to the pu'blic's
interest in an accurate assessment of our nstxon l s condition. Supply and
contracts need to be matched sa that we can assess how well private a3loca--
tion through the market place is functioning to insure the best use of
nati.+onal energy resources.
Canseguently, the research I would like done is in the area of gathex-
3.ng and verifying the statistics behind estimates used in discuss3.on of
tPie crisis. Making this information known to the public in such a way that
it is credible will help us agree upon a national will to be carried out
by law.	 ,
Obviously, many things ga into "supplyt' and each should be analyzed.
For example, a study of ^ x ^able Fuels wo^.^ld need to show crude supply,
refining capacity, and deliverability. Furthermore, since re^`ining eapa-
city, far example, would be dependent upon the need to supplement users of
natural gas, any study will extend on and on in our inter-related energy
system.
Regu3.atary S^ruc^ure
A second aspect of the nation's partab3.e energy problem that 1 bel3.eve
deserves special research in the near future is deciding what, assuming
that voluntary restraints an consumption and price are not sufficie^zt,
the best method of xegu].ati.ng the allacmtio^s and the , price of fuels w^.l^.
be. I have not been S.nvolved in the most recent efforts along this line,
but 1 Feel sure that a number of lessons have bean learned and t^tat the
expe:rience would be d^.sseminated and utilized in ^`uture ef:^orts. How wiL7.
the portable t'uel distribution be affected by the farm of reguZatian adapted?	 --
_	 ^_	 ;.
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WhQt is the best form far the best d3.str^.but^.on? Since the crganizat3.on	 ^- s .j
of the executive branch of government cont^:nues to undergo change in. the 	 ^
^^
energy area, it wou^.d seem that these concerned-with portable fuels would 	 ;-^ '^
want to' know whether one form of organization and regulation is more suit 	 ^,T.
_^;^
able than another, juE^t as one method irl behav^.oral science may achieve 	 ^'.
=c
more than another,	 '`
•^^{j
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REFERENCES EET,EVANl' T4 TF^ P4R'^AB^E ENE^tGY PROBT^EM
Tn reviewing the bibliography I did._not find any Federal Power Commis ,
Sinn pub^.ications. I have s^F^ted that . they have publ^.shed several staff
reports and surveys that deal not only with natural gas and power, but
also with other fuels, so I would suggest you investigate the y. if you have
not already. zn the area of regulation, there are a numbex of ^.aw review
articles wrhich can be found ^.n the index to lega,Z periodicals, since regu-
lation of natural gas has attracted the attention of a number of legal
scholars recently.
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TO:	 d'ohn Vanston `
FROM:	 George W. ^[offman, Professor of Geography
S[3BJECT: Review of Portable Energy Technology Assessment Workshop
Proceedings Report.
Pursuant to your invitation I have the pleasure to enclose my review of
the NASA/TRW/il.TEX Proceeding Report on PORTABLE ENERGX TEC.H^YCiLOEY A5SESSMENT
WORKSHOP, held in Monterey, California, August 25-30, 197.
Before commenting in detail on the seven {7} specific questions you
detailed and the additional general. comments you requested, T would like to
raise some questions which have a direct bearing on my specific comments.
Y. GENERAL TNTRODiICTORX COMMENTS
While my reuiew obviously must be based on the proceedings at hand, a
number of questions must be raised in these introductory remarks which influence
the review and the answers to the specific questions raised. These questions
all relate to the initial directions and priorities established. Not knowing
enough about the history/background of this project, the answers to some questions,
obviously, will be influenced by this lack of background information. Let me
briefly elaborate on this basic point.
The first impression when reading the Proceedings is the large number of
scenarios posed in such a short workshop period. As a result the discussions and
analysis of the uarious solutions presented is insufficient and if mentioned at
all, usually much too neneral.
A number of participants in their critical reviews (D-1 to D--19} commented ^`^
^^
on the scope of material presented to the Workshop participants and the i.nsuf-- ..i
ficient time available to digest such material before the beginning of the '^'''
;.:
discussions. Two or three comments referred to the unnecessary amount and ''::re.
'};
S
,.
^E	 .i
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the absence of more selected material which was more directly related to the
workshop discussions. Tt a.s obvious that T am unable to comment on these
points inasmuch as the only references to the pre--workshop material are made on
pages 3-15 and in Appendix C and these comments are insufficient fox the
reviewer`s evaluation.
It is therefore suggested that in the future all material Made available
to the participants detailing all the pre--workshop ^re^arations, (section 3,
does not really provide this pre-workshop`background material) should also go
•	 to the reviewers. In view of this it is gaffe possible that a number of my
remarks may not have the needed reality and in-depth evaluation, due to the
absence of certain key pre--workshop handouts.
In reading the proceedings it is not clear to me if position papers wit^^
alternate scenarios were prepared and mailed cut in advance, and if such was
the case, to what extent these papers were used in the individual r:^rkshap
deli.3^erations. T. personally feel that the statements made by same a.n section D
and on pages 3-15 concerning the pre-meeting input in the workshops can also
be viewed from a different perspective. Based on my expezience as chairman
and member of several national committees, agreement to participate in a
workshop {or committee meeting) carries with it the obligation of the partici-
n
pants to prepare thesaselves for the meeting. (Obviously, most of the parti-
cipatns in this workshop for one reason or another did not work through the
preparatazy material_)
,Another introductory point deck with the selection of the part^.cipants
and this obviously is closely related to the final workshop product. details
will be discussed under the gosed question 4, but suffice to say here that
based on the review of the groceedings the impression is obvious that there
existed a gap between desired and actual participants. Numerous comments
(section D) referred to the insufficient number of "social. scientist and
^.
::^^^ s^
,:
G^
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practicing politician" participants. As a result, in the reviewer's opinion,
a numbex of recommendations lacked reality, and certa^.n important alternatives
were omitted. The report mentioned on a number of occasions the absence of
political scientists, minority representation and younger ^?eople, and may I
add generally people with radically opposed ideas to the prevailing political
climate (and institutional organizations).
TT. CO1^fMEN'1'5 C3^7 QUESTIONS 1-7
The basic question to me is actually goaed in question ^3, the philosophical
basis of the workshop approach and the methods used to carry out these principles,
and it is tar this reason that T will coIIOnent on :his point first. Re-question
3: the basic philosophy as enunciated in the first paragraph, p. 3-1 was well
stated, though pexsonally, T would have preferred not only a concensus, but
if need be also alternative solutions with strong arguments presented for each
side. Obviously, not every solution has alternatives, but those points with
alternatives should have been detailed.
The second paragraph on page 3-1 is clear and to the point, though again
T feel that the stress on consensus may have indirectly been the reason far
omitting some vital points, My criticism here is that certain key points just
dan't lend themselves to "organic problem sowing." Only by presenting alternative
solutions (or if circumstances demand only one alternative} can certain problems
be solved. It is obvious that a consensus is the most desirable result, but I
would not shy away from alternatives, because by overstressing consensus it :is
easy to lost sight of initial paints made by individuals which are then lost in
the discussions by the emphasis on consensus.
The philosophical discussions in -this part are clear. to this point and
obvivx^sly attainable within the frame^,rork outlined. Page 3-2 stresses "the
;;^
right set of participants" and obviously this is an essential part for the success.
T will express myself under question ^ on this paint.	 ,,
-= ^	 .::	
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Regarding the method used to carry out the principles, I somehow have
	 ,^
_F
the feeling - influenced by some of the comments under D - that too much was
-H
expected in relation to the time available and that the preparatory material
had something to do with this.
^t was obvious from readi:^g the proceedings that the participants
expressed themselves freely and that the philosophical basis of the workshop
greatly contributed to the easy flow of discussions and the establishment of
mutual respect for the different paints of view stated. My only critical comment
here is the absence of basically new ideas.
Re-Question 1: The workshop objectives were certainly valid, relevant and
applicable, though ^ am not convinced that all the specific objectives in
view^of the short time available axe really feasible. The latter point was
much commented an by numerous participants under section D. The reviewer was
especially impressed with the statement (3) on page D-17 "used single scenario
for A groups - but let homogenneaus groupings concentrate in their area of
interest - sa when they move into B group they have a Gammon base of data and
scenario."
Negative comments relate to specific information obtained in a number of
workshops (this perhaps can be related to the preparatory material distributedy
and the absence of recommendations far near-term actions to be taken now. ?b.
number aE comments (section D} stressed the absence of well-structured preparatory
material f
 x7hich affected the final product. 1 commented earlier on the pre--
workshop staff work and the actual material presented and the absence of detailed
information for the reviewer.
T wish especially to comment on the answers by the participants to question $
(D-2? "did the scenarios help or hinder the progress of the workshop," inasmuch
as only lI answers out of 26 clearly stated "help,' T T am a bit at a loss to
.,...:r
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understand these answers. Certainly critic question B is closely related to
"how valid were the workshop objectives?" ^o my mind the scenarios were clear,
but it would be of interest to analyze these answers as to tkie background of the
individual answering -this particular question, though with a preponderance of
participants coming from the technical. fields, the conclusion Gould be easily
derived that the scenarios were more easily understood by the non--technical
participants in the workshop.
Re-cLuestion 2: If we study the answers to cxi ,^ ic question three, the objectives
laid out for the workshops were met, i-.hough not with any outstanding success. the
reviewer must concur with these ecr.:.l+zsions. In his view the reasons are related
to the selection of the participants, and the • number and perhaps the broadness
of scenarios discussed.
Perhaps T should also briefly comment here about the relat .Lanship between the
' stated title of the workshop and the majority of discussions as cited in the
proceedings. Tam under the impression that the discussions went far beyond the
workshop title, but again this may be closely related to the fact that X did not
see all 'the pre-workshop input. At tunes the discussions are difficult to follow
when xelating the material in Appendix C (Prewoxkshop examples of potential actions?
and Appendix 8 (Scenarios) and the actual group discussions under ^ (Workshop
Group Reports}. Pzobably the greatest single accomplishment of the workshop was
the bringing together of a diverse greup of people and their agreement, at least in
principle, on a stated "consensus."
Re-question ^: As stated on pages 3--5/6 in the Proceedings, at least on paper 	 .
the selection process of the participants in the workshop sho^sld have nerved
ideally the objectives established. Paragraph 3, pages 3-6 in its first part
draws the right conclusions though ^ cannot agree with the second part of
l__-_I---1__. l _ _ ;.
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this paragraph "an adequate selection was accomplished ."* As a matter of fact,
in this reviewer's opinion, this inadequate selection of the participants was
perhaps the greatest failure of this project. It is shown clearly in the absence
of new ideas {and ^ refer here to those from the technical personnel and the social
scientists), in the conservatism of the ideas expressed and often in the missing
correlation with political reality by the absence of working politicians, Mrs.
Farenthold not withstanding {after al]. she is not in power} and ^ ^ particularly
disappointed at the absence of apposing social and political institutional points
of view (people with these ideas would have to be specifically selected to bring
different points of view together). Perhaps the neglect in looking for such
people can be explained by the introductory statement on page 3 -1 seeking "a
consensus," and. my somewhat broader understanding of the purposes of this type
of workshop to bring out possible alternative solutions.
Close^.y related to the absence of certain professional representatives was
any meaningful discussion of the whole problem of a "z"lexible urban transportation
.^
{mass transportation) policy related to the alternative use of portable energy
{participation by city planners, city politicians, urban transport specialists?-
Being particularly interested in the international aspects arc energy, Z
miss mew ingful references to international cooperation {a general reference on
page 5-4 is the only reference I can find}, the impact of international develop-
menu {non OPEC countries), etc. This absence is to my mind related to the
absence of participants knowledgeable in non-US, energy developments rand specifi-
tally its political and social relationships.
A miner point, this ana-sidedr^^:ss in the participants is also indicated by
the selected readi:ag list which has few readings in the social sciences and
*..his statement is also contrad^ .ctory to other statements in the Report.
.- ,
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especially those indicating the social impact of certain portable energy
r
decisions (see page 9 for suggestions).
Rw-question 5: T find it simply impossible to evaluate the numerous recommenda-
bons and conclusions as presented in the various worxshop reports. there is much
duplication and a good detailed summary would have been helpful.--certainly more
than pages 5--13/14. Most of the recommendati ~^s are much too general and no
priority listing has beezi established. T miss rather specific; z•ecozmnendations
for a course of action_
reference was made to the
energy and its future.
Lished on D-15, some of these
to see many references in
I must also express my surprise :L!at '^ardly any
racial implications of the whole problem of portable
Obviously, as indicated in one of the statements pub
quest^^ns were discussed i.n the workshop, but I fail
the recommendations of the working groups.
Re-question 6: From reauing the proceedings including the topics discussed Y find
the following aspects of the portable energy problems received only very brief
mention. or were totally absent as indicated in the various recommendations listed:
(listing not in priority ranking)
i. 'Social casts in various scenarios and at different time periods as a
result of technological changes.
ii. International cooperation in solving some of our problems anti many of
those can only be attacked and/oar solved by such an internationa..
d
cooperation in research, cooperative experimental. ventures, political
i
r	 •
^	 decisions, etc.
iii. Flexible means of transport (if need be non-competitive) for the purpose
of reducing portable energy requirements (^ number of European countries
for example have already moved from •the research stage to the experimental
1_ L---I	 I_ J	 I .. I
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stage in alternate means of long and short distance transportation,},
NO mention of this important development was made in the workshops as
indicated by the printed proceedings.
iv. Conservation was often mentioned as essential to the future availability
of portable energy, but details for the most part are lacking. Here
an alternative recommendation would have been particularly helpful,
together with a priority listing. Z would think that both technical
experts, social scientists and political leaders could most easily agree.
May I also add that I do not simply mean "conservation of energy per
se"; I am considering the broad picture of the various uses of energy
in heating, transport, etc. and their impact on society.
v. Institutional adjustments needed in the established iI.S. private and
public organization due to shortages and increasing demands (even on a
reduced level); the question of the relationship between price and
profit (most acute and with international repercussions in the oil
industry especially}; increased gaverr^ment participation in both
research and praducticn efforts (was briefly mentioned in the report,
but no details were mentioned). It is my opinion that these aspects
influenced by our future portable energy development may very well
result in the largest disagreements, but perhaps at the same time
may offer the biggest opportunity to modernize our institutions in
the light of the serious energy picture. Closely related is the whole
discussion complex of possible innovations in our institutional set-up
which is in dire need of an objective and frank discussion.
vi. Technological advances must be scrutinized for their possible impact an
ciimatoingical changes and on the whole range of the human habitat.
f
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C
_i	 L l _1_^--i--
b-9
Re-question 7: Several of the topics listed above related to the nation's
portable energy problems deserve special research far two reasons: {l)
insufficient research, or hardly any at a1l^thus far, and (2) research
available is insufficiently related to the nation's energy problems. X
would put into group {1) items i. and iv. from above, with the rest goi:ig
into group {2). The research available here is of varied quality and
quantity, especially in its relation to the problems posed by this workshop,
but also to the broader social and political problems, including alternate
solutions.
In conclusion. and in answer to your last broad questions, this
reviewer wishes to emphasize the value of the type of studies undertaken
and published Say the workshop proceedings. Only by experimenting with this
type of study will oux' nation find ultimately a correct and politically
feasible answer to its energy problems. My own ^ `eeling would be as a
next step, another workshop, more specialized, controversially structured,
a better distribution in terms of representation of different specialties
among the participants. The s,iaterial derived from such a follow--up workshop
together with the first workshop should be submitted to.a small study group--
who should meet as a "think tank" oven an extended, less rushed period and
in order to develop certain alternate scenarios. Y see no reason for a
consensus because the ultimate decisions will depend an political factors
and the problems of a given period in the life of a nation.,
ti^Tith respect to specific and relevant references, may I point ,to the
valuable writings by M.H. ^1de]^nan, James E. ^-skins (several articles in
Foremen Affairs}, Walter ^. bevy and other specialists in the international
oz.l field. Tam also enclosing a list of readings based on the recommenda-
'^	
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tions from the various participating facuZt^r mes'tthers far tkie foxt^-icaming
new inter-discip3.inary course ^n^ and Sociaty.
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xnco^nEn R^sEn^cr^ P^a^ECT
A11 those listed under question 6 {pages 7-8) are in obvious deed cif
4
study. Z, myself, am particularly interested in the v3,Ciatis aspects of
international cooperation and its possible impact on zfS L^- ^^,^^ devela^mer^ts.
'-_	 3
The hard facts here are that a number of international conferences were held
recently, EEC, OECD, Brookings, Council on Foreign Relations, CMEA, ECE, but 	 s
no effort is being made, to the bast of my knowledge, to correlate and co-
ordinate the findings of these various organizations with the view toward
ascertaining their specific impact on US technological, social and political
developments--present and future. Z am impressed here that private organiza-
Lions, semi--governmental bodies and international organizations generally when
discussing the technical {apart from broad political feasibilities) prohlesns
usually find a conser:sus much easier than the meetings of officia3 governmental
bodies {see the WashingtUn meeting' of the EEC countries and 3apan and the
meeting of the EEC}.
What Z am briefly and very generally recommending is not anothex' inter-
national conference, either fact gathering or policy setting (the latter is
simply a fruitless effort), but at this stage a thorough analysis by a broadly
conceived team of energy specialists from the USA, well versed in the various
technical, social and political aspects of the international as well as domestic
energy situation, studyz.ng the various reports availables and in one document
drawing conclusions applicable to this country, including consideration of our
world-wide commitments and relations.
Obviously, such a project would requiz:e an inter-disciplinary team of
about 10-15 people from various parts of the country, together with a coardinatar
and supporting research and secretarial staff. First it would need to do
,^..	 ;^
^yr°.._
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preparatory, empirical research of material available and a.n a workshap
extending perhaps far six weeks, d^rawa.ng the necessary conclusions, based on
very specS.fic woxking paper o^b^actives. Individual membexs of such a team
may have to travel abroad for short perio:^s for the purpose of interviewing
and collecting data fox the document. The peziod needed would run twelve
to eighteen months, A rough estimate of casts would be in the neighborhood
o^ ^3--^DO,OOQ. The high costs in part are derived from providing research
t:iyne far senior specialists and the employment of graduate students, some
with a thorough knowledge pf foreign languages. The project director would
presumably need half time off during the whole period and full time over the
summer.
,^
I	
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The basic objectives of the workshop were to define the
critical issues associated with various energy policy options,
identify the uncertainties associated with them, and make
recommendations for government policies toward energy in the
future. This is certainly a worthwhile set of goals, which can
be attained with various degrees of quantitative accuracy and
analytical sophistication. My feeling is that, in general, the
workshop did not advance the attainment of these goals, but
merely restated the material. (scenarios and potential. actions)
used as background, and presented a r['^^^nu of policy options well
known beforehand with no further original indication of relativF-
or absolute urgency. Two exceptions to this general outcome
are illuminating discussions of tactual. issues: optimal. R & D
strategy in teams of number and scale of projects, and the
difficulty of implementing rational. policies through a bureau-
cratized government hierarchy (A-6). Tn the remainder of this
report, T will further dist^ss the presentation of criL^^al
issues and policy recommendations of the workshop, and how T
feel a more productive consideration of these matters could
b^: made. Tn the course of this, some specific problems in the
conclusions and recommendations from an economic point of view
will be discussed.
Critical Ts ,aes
There is certainly value in examining past trends of energy
consumption and other relevant va^ciables, extrapalati^,g these in
some reasonable Nay (such as through the scenario method) into
the future, and confronting the resulting demand figures with
i^-z
assessments of :^ikely future supply. This is an important
first step in getting information above potential trouble
spots, and has been used by forecasting groups assembled L_•
the NPC and OCCD to reach such broad conclusions as the
necessity of rapid growth of nuclear electricity generating
plants. In its considerations of the future, the workshop did
not go beyond this sort of exercise, using various sets of
supply availability data, (eg. groups A-2, B-4, B--5), so
nothing new was added to our knowledge about the future.
Sn my opinion, the necessary next step in such forecasting
work (which is what "issue i dentification" is) is to integrate
the consumption and availability forecasts through the nexus of
price, so that an internally consistent set of projections can
be found, in which the demand for and supply of any energy source
both depend on the price of that source, and markets act so as
to bring supply and demand into equality. The assumptions
implicitly made in the workshop reports are that supply and
demand are perfectly inelastic, or that the price level has no
effect on consumption or production. However, the basic purpose
of markets is to bring quantities demanded and supplied into
balance, and a mare useful set of projections would take this
point into account. Therefore, one might usefully prepare a
base forecast in which markets are given free reign, producers
and consumers are allowed to respond to price with no constraints,
and the resulting equilibrium of prices, and quantities consumed,
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the workshop could be addressed mare coherently. For example,
there was concern over the large capital requirements needed
far expansion of production. But in a market system, higher
requirements are translated into higher prices, with the re-
sulting dampening effect on demand. Users of energy sources
would only purchase the energy at higher prices if its utility
to them was correspondingly higher, and therefore if the
capital burden is very large, law priority uses of energy will
be cut off and the capital simply won't be raised. zf there
was unhappiness on the part of decision makers with the market
outcome, due to say dangerously high import dependence, this
consideration could then lead to policy recommendations. But
the framework far evaluating the fixture energy situation would
at least capture the elementary idea that energy is not de-
mantled unless its cost is below that of the next best substitute.
This expanded framevrark would allow the twin recommendations
of conservation and expanded domestic production to be viewed
more accurately. Tf conservation does not voluntarily occur in
the market, consi:mers are: sicrnalling that at current prices energy
is still cheap relative to the Cost of doing without. What
justification is there for imposed conservation measures?
Potential answers are false consumer information, delayed per-
ception of cyst charges, or social costs of energy use above
private costs. Similar considerations apply to proposals `hat
the government provide capital far expanded production when
the price is not high enough to induce private investment. This
can be justified on the grounds of producer price uncertainty,
7 -^
extreme economies of scale, or a situation where private costs
exceed social costs. The point here is that in a market view
of the energy future, same explicit justification must be made
for any recommendations which supersede the normal workings of
the market. ^n particular, such economically vacuous goals as
a^=taming "adequate supplies of acceptjbte forms of portable
energy" (2-2) can be put aside, and the time issues] such as
how much of which sources of energy are available at what price,
can be investiga^Med. The view of the data presented in the
workshop xeport simply does not address this goal.
Policy Recommendations
This list of potential policy actions prepared .for work--
shop participants (Appendix C) is a complex well-^-documented
list of the options facing the U.S. government. The list of
policy recommendations made by the workshop (Section 6) is
essentially a relisting, with the policies regrouped somewhat
by time horizon. 'Thy theme of the workshop report seems to
be, "These are all promising avenues of approach," which is
certainly true. Therefore, I don't peel any particular pro-
•
grass was made here in delineating optimal government policies.
One reason might have been the s9.mple nature of the quanti.ta-
tine frazn,ework within which participants were working, as
discussed above.
One particular area in which economists have an interest
in policy recommendations is in identifying trade-offs, i.e.,
in pointing out that any policy that attains some worthwhile
goal will often entail an offsetting cost, and that policies
>..
^.
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should therefa.^e be adjusted until costs are just offset by
benefits. Participants in the workshop had varying degrees
of sensitivity to this issue. For example, wo^l^shops A-2 and
B-6 explicitly considered that conservation efforts and pro-
tective tariffs, respectively imposed potentially high casts
on the economy as a whole, and that these costs had to be
considered by decision makers. Howeve.^, S-^6 then advocated a
"no-waste ethic," with absolutely no aealization that this
imposes costs just as surely as ocher measures. When energy use
is cut down, substitutes must be found, and it is the cost of
these substitutes (snore maintenance personnel, more insulation,
more travel time, more cramps in legs on arrival) that must
be weighed against energy* costs. At any rate, I would recommend
more consideration of these kinds of issues in further research
on energy policy options.
Sn conclusion, I do not feel that any advances in under-
standing of future energy issues or the relative priorities
that should be accorded government policies was forthcoming
from the workshop. However, the report does mention one out-
come that may be very significant (3--4-3-5) : t^±e participants
agreed that their understanding of energy issues ; especially
those on which there were sharp differences, had been enhanced,
and they could better understand the bases of d^,fferent view^^
points. This educational value of the workshop could b^^ very
important. 1 am unable to judge the qualifications of the
participants but they seem to be in re:^ponsible positions, and
a general airing of differences of opinion could be quite valuable
in clarifying important future issues for them.
_	
,^_'.,,
	
Wes...
.^.,..^...,..	
A...	
_.	 ..	
_	
__	
_. _
	
F.	
_	
_	
_ _.	 __	
_	
_
Subm9.tted to CENTER ^'C}R E^FERGy STUDIES
THE UN^i7ERSST^ OF TE^i^S AT AUSTIl'^
November 6, 19'7
_..
ATTACHMENT 8.
	 .
Rev^.ew o f NASAf TR^rJ^U. Tex
poxtable Energy Assessment Waxkshop PROCEEDINGS RE^'0RT
l^on^exey, Ca1^.f., August 2530, ^.9'j^+	
-: ..
Robert M. l.,ockc^rood^
z
^:,_^
:',
^^
..
_.^,.^.
^-1
Objectives
Evidently the HASP./TRW/lT. Tex Portable Energy Technology Assess-
ment Workshop achieved some useful and even striking results. Relative-
ly few of these results, however, appear to represent fulfilled objec-
tives .
The first of the two major objectives, to "tap _	 a comprehensive
sample of informatis^n, attitudes, and opinion related to portable energy
problems," 1 was less ambitious and more realistic than the second major
goal. The constraints imposed by time and the techniques adopted for
the workshop set rather severe limits on the quantity and richness of
the information exchanged. Though relatively small and unstructured, the
sample of information evidently was large enough and rich enough to
inform and sustain the production an^.t exchange of "attitudes and opinions."
Because the structure and management of the workshop biased the output
in favor of the oral and the subjective, the circumstances of the week
of August 25-3D apparent^.y were successful in eliciting rather exhaus-
five exchanges and analyses of attitudes and opinions. Although the
work---and the printed evidence of the work--of some of the groups may
have been heavily or unduly dominated by the chairpersons or by one or
a few group memI^ers, the Proceedings Repot is silent on thas aspect
of the workshop.
The second major objective of the workshop comprised an effort to
achieve some agreement on fundamental issues and recommendations, to-
gether with "a clear identification of valid differences." 2 Despite the
comments to the contrary in the Proceedings . Re ort, 3 relatively little
agreement on: fundamental issues is evident in the ^Torkshop Group Reports.
8 -- 2
Some of the agreement apparent to the authors of the Proceedings
Re^aa^rt--on the slowing of the growth rate of energy consumpti.an, for
example---is not so much agreement as resignation. Several participants
and groups apparently believed that the most plausible mix of future
circumstances would depress the rate of growth of energy consumption.
Not all of these individuals and groups, however, appeared to believe
that a flatter growth curve would necessarily be desirable_
Relatively few issues, in any strict sense, are identified with
uxzanimity in the Workshop Group Reports. Nlany of the groups carried out
remarkable analyses and ,prcduced concise, realistic statements about
their assigned scenarios. Although the quality of the A--Group analyses
especially ranges between excellent and uninspired, the same sense Gf
inhibition is apparent in each instance. This inhibition was imposed,
apparently, by the necessity for each group to address itself to a fixed
future. The same necessit,'.:ay have prevented mast of the groups, and
the workshop generally, from addressing more specifically portable
energy problems.
The "clear identification of valid differences" called for in
the objectives of the workshop s apparently consists of the rather self-
consciously appended minority statements that appear in some of the
reports. Most of these minority positions turned on such highly-charged
emotional issues as nuclear reactor safety and radioactive waste da,s-..
pasal. Apparently none of the groups could frame statements of alter--
native approaches among their members to such issues as the allocation
of social resources or the efficacy of existing economic-and political.
institutions.
^	 '
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Methods
The methods employed to pursue the objectives of the workshop
yielded striking and valuable sfi^ttentents of se yex^l clearly stated
attitudes and opinions {see page 2 above). A change ox two in the
adopted approach might have yielded ecnzally stxiking output and perhaps
.less inhibited material. The necessity for each group to react 'ta a
complete scenario, including fixed levels of energy consumption for
1985 and 1935, might have been relaxed for one set of w,^rkshop groups,
possibly to encourage these groups to work out their own most plausible
mixes of energy sources and levels of consumption. The alternative
groups, working with less specifically quantified scenarios, might also
have been encouraged to spend more time on portable energy technology
specifically.
Another possible variation an the method adopted might have
allowed one group to flesh out complete alternative-future scenarios
while the other group, ar set of groups, worked with portable energy
technology futures exclus^.vely. In a final general session, the second
group might have bounced its ideas for portable energy technology
futures off the constraints iterated by the full-scenario groups, those
working with complete energy economies.
Conception and Participants
From one point of view, the problem of the fundamental cancep-
Lion of the workshop is bound up with that of selecting the participants.
Any assessment of the objectives, the fundamental con^:eptian, and many
other aspects of the workshop is rendezed a little more difficult--and
a little more irrelevant, perhaps----than necessary by the absence from
the printed documents of the list of the roughly one hundred persons
:a
.._
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actually invited to the workshop. This list could tae assessed on the
basis of the .original conception and speculation about what,ttzis cofYCep-
tian,if realized, Wright have yielded. The project?d list of participants
may, however, suffer from the same imbalance as the list of the actual {	
-.
thirty-eight participants. ? 	The	 Report itself camEnents_Proceedings
on this imbalance, but the autLine presented of potential participants
itself exhibits a considerable lack of balance. 8 ^	 -
S
	-
Excluding those two participants whose expertise cannot be cer-
^	 ^^tainly identified, here is an outline classification of the participants,
i
F
according to a scheme which is not hopelessly arbitrary: ^	 _
i
^
Government	 9
^	 ^'
a
Unive >.rsity	 11 ^	 -
technical	 ( 6) t
non-technical
	 ( 5) ^^.
Business, Indust ry, professions 	 15 J;
^Lechnical	 (11) F	 _
Wan-technical	 ( 4) ^	 '.?'j
Labor	 1 a	 `°'!
Consumer and environmental -^.`:^
interests, lay persons
	 Q
s	
'A,:•,
Total.
	
36 ^ ^ r
z	
`-'.
Of the governmental representatives, all were from the federal
level, and all were appointed officials.	 Most of these were technical
--+¢`
persons.	 The original intention, according to the Proceedings Repart , g !	 t:3
contemplated representatives from every major executive agency of the
federal government and from the Congress. Evidently representation	 '
from state and local government was not caught. All. eleven academic
representatives were from the s^ .niversity level, and all. we.+.e faculty
members. These representatives, however, struck a balance between
1.
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technical and non--technical fields. Rleven of the fifteen participants
from business, industry, and the professions were technical persons; at
least two of the non--technical representatives were practicing attorneys.
The single representative of organized labor held an administrative/
research position. At least twenty-two of the thirty--six participants
whose expertise was identifiable were technical persans.lQ
According to the Proceedings Report, the projected list of partici-
pants included elected government officials, representatives of envimn--
mental and consumer groups, and the news media. 11
 The authors of the
Proceedings Report also advanced the. opinion that "members of the
'younger generation'--for example, college students" might have been
included as participants.l^
Both the criteria far the selection of the participants and the
participants themselves could be said to reflect an elitist bias on the
part of those wY.o designed the workshop. l3 The designers were seeking
	
"leaders" who were "articulate 	 intelligent	 concerned	 .
and interested enough^to spend a week working on the problem."14
Clearly such persons also had to be able to get away Pram their jobs for
a week.
Much of the relevance of the conception and the objectives of the
workshop would appear to depend on:
1. the extent to which 'the participants (or intended partici-
pants) constitute a representative sample of future decision-making
potential and of potential future influence xn terms of public policy
formulation and implementation;
2. the extent to which present institutions. and technology--
or quite similar institutions and technology---will operate in the
	
.,^	 ,,.:, .
.	 ,..
future; acid	 I
3. the extent. to which any useful ideas generated in the workshop
can be dissema.nated at least intc the literature which may be drawn upon
	 #
by those contributing to the making and executing of future public
policy.
The parta:aipants (and probably the projected participants) include
almost all traditional technologic and decision-making potential except
f:ar elected public affa.cials. The group is too selectively defined,
however, to represent more than a narrow spectrum of public opa.nipn_
The occupational groups represented by individuals such as the partici-
pants--professional and technical workers and managers and administrators---
made tarp only 23,8 percent of tha employment in the United States during
1972. By 1985, these workers are expected to amount to 27.1 percent
of all employment. Although the group is growing rapidly and will account
for more than 40 percent of the 1972-19$5 employment growth, these accupa--
bans still represent a ini.nority.l5
^Ior is the "`younger generation'----far example, college students,"
representative of more than a minority. The younger generation is a
representative group, but college students are elite. Students aged
18-21 and enrolled in college during- October 1973 accounted for only
31.1 percent of the 18-21 population. More than 90 percent of these
students were white. One in three white persons aged 18-21 were college
students in October 1973, but less than ono in five blank persons in
this age group were enrolled in aoll.ege.16
_.^^ ^_ _ ^
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in this age group enrolled in school, represent a definite minority.
Much of the circularity (an elite inviting an elate to sit do*.•?n
>.
x
and talk) which informed the selection of participants also imposed a	 '`;
bias, or at least a crippling inhibition, an the technologic assessment
carried an .by the group. Although the scenarios were well conceived
and plausibly constructed, the scenario scheme itself (see pages ^-5
above appears to have contributed to the tendency of the participants to
think almost exclusively an teruts of extrapolations of present technology.
Similarly, the participants scarcely noted the passibility of radically
altered or wholly new economic, political, and social institutions in
the future.
The prolaability is high that any significant output from the
workshop will be incorporated at least in one or more of the specialist
literatures and will therefore be available in the future. The Proceedings
Re ort pointed out that the workshop, in both composition and management,
gaa.ned little effective access to popular medial$
Conclusions and Recommendations
General comments on the. conclusions and recommendations have
already appeared in this review. The conclusions of Groups A--2, A-^k,
B-2, and B-4 rounded out particularly sound and realistic analyses,
although the B-4 analysis m:_ght hati*e ]aeen less mechanical. The only
significant policy emphasis appears in the reports of Groups 8-^3 and;
to a lesser extent, A-2. No group concentrated an issues and policies.
Most of the recommendations appear much wearer than the analyses
themselves and the conclusions. The participants individually and the
croups collectively apparently . shared considerable diffidence and lack
of confidence at the point of actually advancing recommendations,
Conceivably this difficulty eras related to the general failure of the
,.,:	 ....	 -.	 ,.	 )_	 _	 _	 _..^.,	 ...,.	 ^	 _.0	 ....:.
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participants to come to grips with specific issues, as opposed to quan-
tifies and technical mechanisms. At least in comparison with those
of other groups, the recommendations of Groups A-1 and A-4 appear
in.,ufficient or inadequate _
 The recommendations of Groups A-2, A-5, and
A--6 are generally unrealistic. Although too many goals are listed, the
Y
recommendations of Group A-3 include severa? practical, hard--headed 	
,1
objectives.
f
Unanswered t^uestions
Aside front devoting too little time to portable energy technology,
specifically and narrowly, the workshop failed most notably in the sphere
of addressing crucial issues. The groups demonstrated little concern
.,`
with or interest in crucial policy questions, although several comments
appear to recognize the central tale of politics in the future of energy
F
management. Most of the assumptions, or apparent assumptions, of the
-:: 
=^
participants appear to rest on virtual extrapolations of present technologies
and institutions. The participants might profitably have addressed these 	 ^^
'-??. a
-< E
questions:
	 =
.^ ,:.^
1. Haw can the present mix of energy technologies make the transition	 =,
::,
to one or more of a set of alternati °re future mixes, and what are the	 -^^^?
plausible configurations of these future mixes of energy technologies; and 	 ,°',
2. How can present institutions (economic, social, political) be
-:
modified, or be allowed to be modified ar replaced, to implement
plausible alternative energy futures with a minimum of social disruption?
Research Needs
One cf the most urgent needs, in partable.^:nergy technology-and
alternative future energy technologies generally, is fo g policy-oriented
research based an plausible alternative futures in energy and institutional
>.	 ,.
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mixes. Ttelatir^nships such as that between national energy consumption
(de^3,ned i^ various vrays) and gross nat^.anal product have changed mare
1:1^n voce in the past. These and si^.laz measures and relationships have
not been adequatel-y studied in terms of the plausible range of their
mrad3fi^.Qt^t^.oz^. This zelationship and others have been used as same of the
lassos of Pxec^^.otive tools, even though their past behavior has not been
^u11y stu^tied ar fu11y understood.
Th4 eoonamia h^.story of the United States offers several examples
off' ^'api.c^ and c^o^.iberrzte ins -^itutianal change to achieve goals, such as
tUe rapid ana ef^cactive mobilization of social capital, that could not
]ae r^caomplisllad within the limitations of existing institutions. Similar
cf^s,i7c^as have occurx^r^d which were not deliberate. rTane of these mechanisms
and tran9^.tions have been adequately studied from the point of view of
px^eaent energy Fralalems.
Ho^ ^®s
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PORTABLE ENERGY TECHNOLOGY ASSESSMENT
WORKSHOP
..
	 .
A REVIEW OF THE PROCEEDINGS REPORT
Sa11y Cook Lopreat4
Center for Energy Studies
University of Texas at Austin.
1_ I__^_L:1_
^.. rt has already been noted in the Re ort that the
workshop objectives could have been more clearly stated,
but z must add more. As stated on page 3-1, the objectives
are much too generally defined. Fvergone would like to
have a broad-based pool. of information, opinions, and attit-
udes from which to define the key issues of a given problem
and to give recommendations about what to do. The actual
objective of the project is clear enough, however, as stated
on page 2-l: NASA needs to know what to do about portable
fuel for the future. Following that statement on page 2-1
are various aspects of the problem, some of which are reit-
erated in different words on ^-1 as items to be covered
in accomplishing the workshop "objectives". In short, re-
iteratian, duplication, and confusion of issues Zoom large.
Perhaps the entire picture could have been rendered mare
exactly in some manner' such as this:
A. The portable energy project is a joint effort by
NASA/TRW/U. of Texas to help NASA in identifying courses of
action, strategies, research and development which will
result in adequate supplies of acceptable forms of portable
energy for the Z98Q's and 1990`s.
B^ As a part of that project, the workshop will address
itself to these objectives.
1. What are the critical issues associated with
portable energy options?
2. What are the areas of uncertainty and risI^
associated with these options, and haw can we
overcome barriers to their implementation?
9-1
2. What near-term actions should be taken now?
Thus stated there is a specific problem to be addressed,
and some questions to be answered by the workshop partici-
pants. When all is said and done, the prab^.em may be one
of how things are stated and arranged, but simple as such
considerations may seem they can be crucial to the success
of a project.
Since I don't like the objectives a^ r°s^ey are stated
on page 3-^., it is difficult for me to _•^r4^:..ew the report
in light of them. Thus Y am going to t«^•.<..y the ^.iberty of
using the three items above as "objectiv^'as" and to continue
my review an that basis. One large question remains in
mind, however, as to the difference between items ]. and 2;
nowhere could I find spelled out what is meant by "critical
issues" or by "areas of uncertainty and risk".
The scheme of things as^l have "rehashed" it here would
^3 -- 2
relevant, applicabJ.e, and so on, but l pre-
uch questions, and the second item concern--
e objectives were met, under point 5 below.
_,	 ;x^	 t..
-..	
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3. I am not sure what, precisely, the philosophical
basis of the workshop was, but T gather that, roughly, it
was the idea that human "s^.mulation" is useful in problem-
solving. Tn putting that idea into practice some "tech-
niques" designed to facilitate small-group interaction were
employed, an attempt was made to balance tension with "com-
fort" (in this respect note that item b., page 3.3, design-
ated as a way of promoting_ tension seems to be the same as
the item in the following paragraph which is given as a
way to counter tension), and that a dialectical situation
was encouraged (conflict generated by extremes is reconciled
into agreement---in old words, a compromise). In general I
have no argument with the idea of simulation, but ^ would
encourage looking into the areas of social psychology, small
group research, game theory, decisior_a1 analysis, and so
forth for future workshop preparation.
One specific question I do have concerns putting the
homogeneous groups bef•^e the heterogeneous groups. For
fine thing, I disagree that the homogeneous group would
necessarily strengthen similar views among members. Having
taken Appendix A and filled in Table T with a designation
of the participants' backgrounds (excluding 3 individuals
for whom no affiliation was indicated), I would not agree	 `.^`
that. the homogeneous groups were homogeneous. Perhaps
other criteria and other knowledge were used that I am not
aware of, but combining business people, government people
.^:
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and academi.cians,as in the case in every "A" group, ].earls
one to suspect the homogeneity of ideas among them. Second,
it might be equally to the point to pit opponents in order
to intensify opposition, and then watch proponents as they
integrate their experiences. I could go on with remarks
about this aspect of the report, but let me summarize by
saying that the "philosophical idea" and "methods" are
useful and appear to have been successful, especially given
the fact that tYiis is one of the first such workshops, to
my knowledge, actually to have been held. T do doubt, how--
ever whethex the presence of so many "monitors", "facili-
tators", and "observers" from the NASA/TRW/i7T side helped
very much in a situation i evolving press- ; Q, n„^ _ rp ^nr^c^-Pr7 .
and intelligent participants. One "out;
in small-group dynamics would have been
peoially given the material resources a^
carders.
-	 -.	 ^.	
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^. (A) As far as I could tell from the list of parti--
cipants, the social sciences were represented by one anthro-
pologist and two political. scientists. No sociologist or
psychologists were included. (B} The presence of an archi--
test might have been helpful as we11 insofar as the con-
structian/ins^;lation of buildings and related items appeared
frequently in the workshop group reports. Patterns of
transportation ark urban development, the siting of homes,
industries, and recreational facilities are interdependent.
Some imaginative work must be done for planning of future
residential-work units. tC) I agree that the political
segment of the society should have been included; planning
the workshop for a Congressional recess might have helped.
In lieu of getting a Congressman to attend, many Congressmen
could have sent high ranking ,nernbers of their staff who
could competently have contributed on "political" issues.
(D) Including the mass media is a question that I am unsure
about, but a marketing or advertising expert might have been
useful_ (E} I would argue against including "she younger
generation". It sounds nice on paper, but we all know that,
depending on the choice--a difficult matter in itself--the
radical. student leaders of today may well be the conservative
businessmen of tomorrow. 'Perhaps inclusion of young pro-
fessionals would be a better alternative. They stand to gain
ire future decades the prestige and authority that some of
the actual workshop participants now have.
:=	 --,;_. ,:.;
	 .x. ;
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5. Now we came to the crux of the review: the con-
clusions and recommendations of the work groups. Let me
say, first of all, that the scenario approach seems to
be a useful one. The use of scenarios in a workshop set-
ting should encourage flexibility in thinking about the
future. X have heard that several hours were spent at the
start of the "A" work group period in discussing what the
scenarios were for. That waste of time could have been
avoided, perhaps, had the ob3ectives of the workshop been
clearly understood and had the role of the scenario been
clearly explained as a "prompting device".
I note on page 3-10 that the participants were sent,
prior to the workshop, a set of optional actions axed one
scenario to examine. Did the participants also receive
the centrario and the background information, data, and
glossary as these are presented in the mimeographed
report? The latter are necessary "baseline" inputs to any
reasoned solutions to future situations. Perhaps, too,
the participants would have had a better over--all view
of the workshop had they read all six scenarios, w?^ile
knowing that they vrould be asked to direct their atte:s4ion
to only one. Tn this manner, ^^he participant knows
(a) the present situation, (b} the probable future situation
following extrapolation of present trends, and (c) a future
situation exaggerated in one or more dimensions. The
future, in fact, is not likely to fit the centrario, but
9 -b
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some point in multi-dimensional space around the centrarios
as sketched graphically below.
B^ B
8--^^ -^^
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B ti
Present
The collat;ngs organizing, and arrange-
meet of material is poorly done in the Report. In fact, one
could easily get the impression that nothing but very general,
almost superficial, suggestions were made by the work groups.
As presently organized. the amount of redundant material is
discouraging. Dn close scrutiny, particularly of section ^,
I finally car^se to the conclusion that many substantive, use-
ful suggestions were made at the workshop, but I fear that
their value is to •be lost in the way the material is being
handled. Same outline of general directions and recommen-
dations is useful., certainly, but I would like to see a
clearer pasture with more specific details. For examples
some useful recommendations for near-term actions, it ^^sems
to me, might be {a) mandatory use of steel. beJ,ted radial
tires, {b} reduction of average automobile weights {c} re-
duction in engine displacement--all. of which are listed on
page 6--8, but not as near-term actions, ^a^^^^a:p^nt^ at
the workshop were qualified to estimate the practical aspects
of such actions---how long will it takes what will. it cost,
how much will it save? The "facilitators" could, it seems
,.:
,. _;...	 _ ..__
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to mes have been useful in "picking the brains" of the par-
ticipants by asking questions regarding specifics or details
of such suggestions as they arose. T found some very inter-
esting discussion in section 4 concerning "adverse aspects"
of various strategies and "blocking forces" of recommended
actions. Had these been brought out more clearly some
of the uncertainty expressed by participants as to the social.
an,d cultural. consequences of energy policies could have been
resolved.
zn short, my evaluation of the conclusions and recommen-
dations of the workgroups is that (1) as stated in the Reports
they appear to be too vague and genera]. to be of much use,
but (2) the material for a mare useful substantive analysis
is there if it can be more carefully gleaned and organ-
ized	 ^n reading ^ have taken a stab at that in my own minds
but I am asked to review the Reports not to do it.
6-7. The aspects of the portable energy problem which T
should like to see better addressed, given my particular disci-
plinary interest in sociology, involve precisely the areas that r
the workshop participants felt most uncomfortable about: what
are the social-cultural consequences of changes in energy con-
sumption? What actions will the public initiate or, at a mini-
mum, accept? What changes ^.n institutional structures are needed
and what consequences will. such changes have? Xnformation is
available to help in answering some of these questions and others,
but much of that information must be collected from what will
seem, at first, peripheral or even unrelated research areas,
Research on political behavior and stratifications for example,
includes data on voter apathy and the effects of communication
on attitudes and behavior that would be useful in assessing
how people will support or accept varying degrees of change.
Infoz-^nation on the mayor institutions in society---policy,
economy, education, family, religion, voluntary associations,
leisure activities--could be used to construct pictures of our
society as it might be restructured along various dimensions.
zt is telling, and T choose here one quote from many possible
ones, that on page 5--13 of the Report, the participants state,
"G^7e cannot therefore rationally decide on whether to accept
nuclear risk or a restructured society stemming from negative
per capita energy consumption." The dilemma plagues citizenry
anal politic^.ans, too. Knowledge of "black holes" in space is
nearly as widespread and deep as knowledge of ourselves and our
society.
Given the relative vacuum of sociocultural informational
7^s	 .^
_.
..:	
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input into discussions of energy problems, there are multitu-
dinous research proposals that could be suggested and profitably
carried cut. To begin with, there is an obvious need to inte-
grate the professional skills of social scientists with those
of natural scientists in approaching the problems of energy.
Dne action in particular, and it is a demanding one, could be
taken to effect such integration. An on-^gaing "monitoring"
research group is needed to continually assess, revise, and
assess again the complex interrelationships between social and
cultural values and technological. changes. One way to begin
dealing rationally with the ever-present "cultural lag s` is to
knave where we stand.
A team of scientists should be supported who would have
access to diverse data bases from census materials to public
opinion surveys to social movements analyses to transportation
patterns to the mast recent technological research an energy
generating facilities. The interesting thing is that as ideal
as that suggestion may appear, the data is available; it is the
integrating framework that is lacking. 's'SME magazine does a
better jab of providing dynamic analyses than does a>.zr academic
commun.^.ty. The majox task of the team would not be to gather
material, but (with ample computer facilities} to coordinate,
analyse, and update a dynamic system analysis using the sub-
stantial amounts of information already available from diverse
sources and which is continually being collected b^.• one insti
-tution ar another. Such a t^:am would not be "a crash R&D program"
but a permanent research facility with personnel. input from
_	 .^	 ^.	 ..	 .m	 ,.
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academia, business, and politics for a multi-disciplinary
approacia. As an information base, the team should be publi-
cally accessible.
Since humans are by nature unsuited for work in a con-
stantly changing situation with a constant input of new mater-
ial, I would suggest that the team be composed of people on
two-year appointments,. Tn this way, personnel would be ro-
tating fast enough to ensure that entrenched approaches or per-
sonal ideosyncracies be avoided as :Hoch as passible, frus-
tration due to rapid turn-over of information: could be mini--
mized, and top people---e^€perts in their fields--could more
easily accept such appointments and take leaves of absence from
their academic posts or professional positions.
Funding far the team (inc;luding peermanent f:^cilities) should
be assured for at least a minimum period (say, t^:n years). That
funding would probably be jointly contributed by thc^ federal
government and by major research institutions with nominal sums
contributed by units seeking team information. The team should
be completely autonomous and responsible only for the quality and
reliability of its output to designated individuals in government
and research institutions and perhaps to an appointed review
team of "peers° (i.e., other professionals). Details of appoint-
ments must be worked out with care to ensure, as much as possible,
that political considerations are kept to a minimum. The research
team would be a permanent body with permanent facilities Tram
whom invitations to participate are issued to individuals with
top credentials in theix fields.
^`
^,_,;
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Let me now mention some more specific research projects
?:
which might be considered.
A.	 Much has been made of the fact that Americans are
overly dependent cn their automobiles. 	 Various types of inter- ''
=s
pretation have been put forth to explain that dependence, from
a "back to the womb" feeling when cocooned in the car, to an
instrument for women to sublimate their envy of male "force° ,
and "drive.' =	Such eccentric and off-the-cuff interpretations
not :^ithstanding, a serious study is needed regarding the indi^-
vidual's assessment of the importance of being geographically
mobile, of hzs dependenr°e on the private automobile for that
mobility, his "threshold" far using mass transit (i.e., what
must the cost be to induce him from hi.s automobile), his
frustration level in terms of time, crowding, noise, and
so forth, which must be seen as boundaries in developing
successful mass transit alternatives. Such a study should
begin by researching all information now available (and some 	 =	 ^V.^
work has been done on public opposition to mass transportation),	 f'^
studying relevant social. psychological material., and going' to	 ^^
the field with an interview/questic^:^naire tool. 	 _^
	This study might take into acc:?unt, for example, such 	 g.
things as distance and purpose in transportation (see chart
below) -
_;	 _
^	 -::,	
-
^ 	 _
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RANGE—11{rf^ RV 	 ^BE"EGNA'r.IQ2S PAS5EN6E8 +^EIGPiT
x, x—xo	 Very short !coot, horse, Truck, gipcline,
(iOCZel, eut,:nu} bicy[le, conveyor
Scooter, our,
bus, subway,
' escalator
s. xwxoa	 Short Cur, bus, Truck, pipeline,
(suburban, rail, bout, rail,
rural) escalator .
3, xau—z,00a	 Medium
{COAtinental}
¢. x,aoo—io,00a Lang
(inter-
continental)
Car, bus,	 Truck, rail,
rail, boat,	 airplane,
airplane,	 G.E.M., VTOL
G.E.M., 'VTOL
Mail, uirirlane, Rail, ship, air-
ship, G.IJ.M., craft, G.E.NF.,
ramjet, rocket submarine
G.E.M.: Ground effect Machine.
VTQL: Ver^eu! Tnkenff and Lundiu¢ Aircrnft
Source: Arthur C. Clarke, Profiles of the Future.
19f,^ New York: Bantam Baoks.
An individual, far exanple, will be more willing to ride a
bus or take a moving sidewal`x four blocks to a shopping
center ^i^ adequate facilities are available for taking
packages home} than. he will be to ride eight hours an a
frequently stopping bus to visit his family in the hinterland.
B. Given the assumption that human beings are animals
prone toward ranking each other, what stratification schemes
might emerge in. our society if' decreasing energy consumption
creates changes in traditional bases for ranking? Despite
the by now cliche sound of it, the truth is that Americans
are materialistic and consumption oriented. One of the rira^ar
criteria for ranking or rating yr evaluating each other is
{::may ^...... _„^r^'^....`'—'_..'^_ u,.._,—".'.^^"°'L: r^.
^^	
^	
...
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the level of material wealth displayed. With decreasing
energy availability, many consumption items will disappear;
we may no lozxger be properly impressed by our neighbor's
three television sets, automatically opening garage, electric
can opener, shaver, kn^.fe, and oven. Sut if material items
decrease in .importance as a basis for evaluation of the indivi-
dual, something else will take its place. Will it once again
be racer or ethnicity, or education, or something entirely
unforeseen? Man will always have the need to say to himself
and others, "I'm better than you are. 1 have more prestige
than you do. But that other guy has even more prestige than
^ do." Such ranking helps man order his exa,stence_ Under-
standing the bases of a stratification system, in turn, is
crucial to an objective understanding of the society and its
changes.
C. A study is needed of lines of communication and
influe:ce between decision--making elites and the public.
When lines of communication break dow°ns consequences are
apathy or mass movements or both. Political sociology has
much to say about the dynamics involved in information dis-
semination and opinion formation.
;; ^ 	,^ ,
"c ^^	 ., .
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REVZEin^ OF PORTABLE ENERGY zECHNOLOGY ASSESSMENT
WORF{SHOP PROCEEDINGS REPt7RT
In reviewing The Proceedings Report T will proceed by f xrst
posing a question: and then proce^:ding to discuss an answer to
the question.
1. How valid were the workshop ob^eetives in terms of
feasibility, relevance, concept, applicability, etc.?
First, on the question of feasibility, it is relevant to consi-
der whether it is passible to ret a good cross-section of the type
desired. As mentioned in the report, it is difficult to get peo-
ple from the political area and the media. - 	 In addition, it
was pointed out that the "younger generation" was overlooked. At
the bottom of page 3-1 it is stated that "we attempted to get a
group of workshop participants ^aho would comprise a reasonable
cross-section of opinion of the American public." The group as-
sembled, and even the group envis^.or_ed, if you include the media,
politicians and the younger generation, certainly do not represent
a crass-sECtion of the American public. The group which was actu--
ally assembled, though, seems to me to be a little top-heavy on
people from business and engineering backgrounds. Getting back
to the question of feasikility, one: must ask how feasible it is
to assemble a cross-section of the type hoped for. Obviously,
^^-z
it is going to be difficult to get some of the people from some
of these areas to come.
On the question of relevance, the objectives seem without
question to be ^,xighly relevant to an important contemporary Amer-
ican public policy issue. On the questions of concept ar;:^ appli-
cability, the objectives seem fruitful and promising.
2, How well were these workshop objectives met?
The objectives, as stated an page 3-1, Caere, on their awn
terns, obviously met, as certainly they achieved the goals of
(A) tapping into a comprehensive sample of informs:tion, attitudes,
and opinions related to portable energy problems and (B) conning
up with some agreement as to the key issues and same collectively
supported ideas and recommendations an what to do about the situ-
ation. Evaluation of the conclusions and recommendations of the
work groups will be^ considered later.
3. Evaluation of the philosophical basis of the workshop
approach and the methods used to carry. out these princi--
pies.
^t is unclear to me whether the purpose of the overall project
was to provide information to N,A.S.A., to provide an educational
experience far the participants, or both. The appropriateness of
the basis o€ the workshop approach would vary depending upon which
of the preceding the ultimate goal. actually was.
..::^ .J.:
_,_.._ .....	 ..	
-.^.... n....:i.;n+::: 7.-. _....,ice 1.... ' ^ .:'
10-3
As I have already mentioned I have questions regarding the
nature of the group of participants that was planned for, Tt
seems to me that the spectrum was some^r^hat limited and that, to
the extent that it was considered desirable to have a wide spec--
trum of opinion represented, it would have been advantageous •to
have included artists historians, radicals, and representatives
from other disaffected groups.
As a considerable outsider to the field of racial physichology
S found the discussion on pages 3-3 through 3-5 fascinating. The
differentiation and integration approach challenged me. It seems
to me to be definitely a worthwhile basis on which to attempt to
build an experiment of tha.s type. S would think that the most
fruitful result of this experiment would be on the minds of those
who participated, rather than in the information provided to N.A.
S.A. Sn this regard, the most valuable way in which this expert-^
ment could be of service would be to play this game with many of
the key people who will actually be making the decisions - the
President, the head of the Federal. Energy Office, the head of N.A.
S.A., the Secretary of the Treasurys etc. How fascinating it would
be to bring them into such an experiment and expose them on an in-
tensive basis to the views of a diverse group of intelligent, anti-^
culate pEOple.
I think that the idea of putting severe time pressures on people
is a good one. From having participated in such an exercise I
find it amazing to knave tahat one can do in a short period of time
if one has to.
^^	 _ F	 ^--
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One question Y had about the di,fferent^.ation-integrat^.on ap-
proach was haw much of the strategy discussed on pages 3--3 to
3-5 was revealed to the partcipants. To what extent were they
doing what was expected of them in a game in which they knew ur
could guess what the desired behavior was?
4. Qualif ications and balance of the participants,
I have already discussed the question of balance. Tt is im-
possible to assess the question of qua^.ifications from the infor-
oration given in Appendik A. Those people of whom T know something
as a result of name recognition appear to be highly qualified.
5. Evaluation of the conclusions and recommendations of
the work groups.
The conclusions • of group A-3 were rather thin for such an in-
teresting scenario.
E;^cept for groups A-2 and A-5 the conclusions did not seem to
flow from ar be particularly related to the scenario.
There seems to be no consensus among the groups an what ;.'-►e
conclusio^ls are supposed to be. kor 2.^.aa^iT^ le, should t?:2y be find-
ings of fact, identification of issues, statements of po3.icy op•••
tions, recommendations on policy choices, or sometha.^^y else:
Although the stated purpose of the taorkshop coos to focus on
portable energy problems, the participants do not seem. to have
confined themselves in any way to this aspect of the problem.
a	 .^	 -	
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They range far and wide. As a result any focussing in on the uni-
que and special problem of portable ene^:gy was lost by the frag--
mentation and scatteration of the effort.
I will now discuss the con^^lusion in terms of relevance,
quality, consistence and heuri:;tic nature.
The workshop report and the conclusion of group A-3 seem to
be unrelated to or in conflict with the scenario. A major part
of the scenario was an expansion of pros rams to produce equality
of educational and economic opportunity. The conclusions of
group A-3 appear to be unrelated to the scenario. As indicated
above, their conclusions are rather thin for such an interesting
scenario. Xn addition, the final report of workshop group A-3
contains items ^.hich are it conflict with the scenario. As an
example, agreed action item l--B - "amend environmental protec-
tian laws to allow mare time for full implementation of clean
air standards" - would be iz^ conflict with the equal opportunity
scenario, as it would affect the distribution of income in favor
of upper income groups. Action item 1-^D calls for an energy
research and development agency to be a major participant in
cost sharing to develop means for insuring that new technology
goes from research to commercial status. This proposal would
also affect the income distribution in favor of upper income
groups. Looking at the scenario, the report and the make--up
of group A-3 one infers that the scenario was not in tune with
^	 the social outlook of the members of that group, who come mainly
from bL.siness and from agencies in government which seem tc be
techni^zal or engineering in background. The above comments refer
E^	 .,:=^
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also to the conclusions of group B-3, whose conclusions consist
of a reference to the conclusions of groups A^-3.
With the exception of the re^aorts of groups A-3 and B-3, all
of the other groups' conclusions rate high marks on the criteria
of relevance, quality, consistency, and heuristic quality.
Z shall, now consider the recommendations of the workshop.
In many, perhaps most respects, the recommendations also rank high
according to the criteria used above. However there are some par-
ticular items and areas covered by the recommendations with which
x would take i ssue. The introduction to the summary of workshop
recommendations states that ` t one characteristic was prevalent
throughout f.he recoxt^mendations of the workshop groups, and this
can best be described as a concern for . the total system...the
total system is not just limited to hardware or plant configure--
tions but is better described as including the social., political,
economic, ;and international elements as well as the technology of the
situation." Yf this was the aim, it seems to me that there was
an important omission. For example, the problem of population
growth is not mentioned anywhere in the swmriary of corkshop recom-
mendations. Xt is inconceivable to me that one could argue that
	 j
this is not an important part of the long-run energy problem. In	 ^ s'
addition there are frequent recommendations calling for government 	 ^^'
_e.^
intervention of one kind or another,. but there is no explanation
or even seeming awareness of the basic reasons why the government 	 ^?`;
should intervene. What is it about the workings of the mar::at
that calls for so Much government intervention? Xf the need is
due to market failure as a result of lack of information by the 	 ;z,,
<^
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consumer or to excessive energy concentration then wouldn't it
be better policy to concentrate on those problems directly and
	
<t^
,: s
improve not only the energy situation but also the overall per-
formance of the American economy as well? Furthermore, there
seems to be Little or no attention paid to the interrelation-
ship between government subsidies for research and development,
etc., and the distribution of income. zf the government subsi-
dises research and development as is recommended on page 6-11,
the chief beneficiary in terms of income distribution will be the
stockholders of the energy firms which are subsidized. All re-
search an the concentration of s^E:ock ownership indicates that it
is heavily, heavily concentrated among upper income groups. But
no mention is made here of combining such a research and deve-
lopment subsidy pol^.cy wzth a policy that reserves the patent
rights from this subsidized research to the U.S. government in
the name of the .American people, as apposed to giving these mono-
poly patent rights^to the subsidized firms,
Another way in which the total system is ignored is in the
recommendations under "limit imports" on page 6-•10. zf we limit
impox'ts, and if petroleum products seem to be the cheapest energy
source, and if domestic petroleum continues to increase in cost
in comparison to the cost of international petroleum, then we
wi11 force outselves into higher production costs than the rr.st
of the world. This will have an important effect upon our ability
to trade in international. markets and upon our standard of living.
zn genera]. insufficient attention appears to have been paid to
the international: arena. There is no ment^.on in the recommends--
^.o--^
tio^s of international policy. For example, what individual. or
concerted action should guide future U.S. policy towards the ea.l
exporting countries? What is the Likely future of the Arab oil
cartel? what can the oil ^.mporting countries do to influence
the future of that cartel.? An oil economist such as Morris Adel-
man would have been useful in this conference.
l:t seems to me that too little attention was paid to the
problem of the disposal of nuclear taastes generated by conven-
tional nuclear power plants.
Frequent Fnention zs made of encouraging the development of
an electric car. Perhaps my poor knowledge of physics and engi-
neering leads me astray here but it would seem to me that an
electric car would be an inefficient use of energy since there
must be considerable energy waste irvalved in usl.ng resources
first to produce electricity and then to use the electricity to
power the car.
In •the discussion of transportation alternatives on page 6-ll
no mention is made of the role of subsidies encouraging the exten-
sive usage of autos. Neither is menta.on made of the various sui^--
sidies that exist to .encourage urban sprawl, which also'increases
energy use.
Although Z feel that the above.=. shorescomings do detx •act from
the quality of the. recommendations nevertheless there is still
much of value in these wide-ranging and far--reaching suggestions.
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6. What aspects of the portable energy problems of ^:he
nation were not properly addressed?
This question was dealt with in my discussion of question ^.
7. What aspects o^ the nation's portable energy problem
will deserve special research in the near future?
As is no doubt apparent from the preceding discussion, Y feel
that. a most important area for future research is the subject
of interrelationships between the nation's portable energy and
other energy problems, environmental protection, the distribution
of income, and the efficient perforr^arce of industry. There is
a danger that with so much concern being voiced over the energy
problem that policies to deal with energy will be enacted in ig-
norance of the effects that these policies will have upon these
other areas of American life. The recor.^men3ations of these study
groups, the proposals of the Nixon and Ford administrations, and
the suggestions of many other well--intentioned people both in and
out of public office only serve to increase my apprehension in
this regard.
^n spite of the foregoing reservations, I feel that the merits
of this experiment far outweigh any shortcomings. This approach
has much to recommend it, and if it is replicated in the future,
what was learned from this initial. effort should prove valuable
the second time around.
.A'C^"ACHML^NT' 11.
Review of ParL-ab'se Enexg3r Assessment
Works sop Froceedinns Repok ^
Submitted bp:
Sheldon Olson
,t > ^.
_	 _._..^.__....__^.-^. _,_.^._^....^ _...-r,^.-^.__._._ __. __^...
	 _.
M ^
=^_;_
^^
,,.^
-^:^,
?:{
^A+
Y:
x^
=;
;,
:f y.
:,
^.^ -1
-..:^
":;.
t
:j
.^^^	 .
Summary
overall, the objectives of the project were quite sound and ^easibl.e.
`I'he execution, of the conference in terms of ^aciliting productive dialogue
seems to have been quite successful. 'the balance of the participants was
rather good with the critical ominission. a^ "public op^.nion." the conclu^
sions and xecommendations o^ the work gxoups axe too c^:yptic as presented.
L'uture research might well include a national surveq and forum (see ^^7).
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1. "How valid were the workshop abjectives {pages 3-1) in terms ox feasi-
bility, relevance, concept, applicability etc. ?"
The idea of tappxrxg comprehensive sources of information, attitudes and
opinions is as appealing as it is difficult to achieve. The projectlfram
tl.^e accounts given was more successful in tagping attitudes and opinions
than information. Along these lines the time allocated to the project and
the lead tune allowed participants made the goal of obtaining camprehen-
sive sources of information less feasible. I knaca this is nit-picking, but
the word "comprehensive" is somewhs.t bothersome in this context. In terms
of what was accomplished a better description is "strategic." Even with
this more limited goal one "strategic" source, strategic especially in light
of the decentralized proposals coining (roan the present ;Y;ational adaninistra-
tion for energy and monetary restraint, is the person on the street. I will
have mare to say of this later.
The second portion of the overall objective -- that of coming up with agree-
menu on recommendations and anticipated problems and a clarification of
differences -- is crucial, relevant and, judging from the accounts given,
largely reached. T^r.e a,nterjection of facilitators, and facilities for communi-
cation as well as the structured tension should have been quite useful in
obtaining this goal. Again 1 will have more to say of this helora
1	 I.
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short due to a lack of information on how the sessions went, what alterna-
fives were considered, how resolution was reached. l;n part my Lack of
ability to evaluate hota comprehensive the sources of information were is
due to an ignorance of the "exgerts" chosen. On the one hand their titles
suggest that they were indeed chosen from a number of widely divergent fields
and with some prestige within those fields. ^o this extent, and with the
reservations suggested in the report, and the added reservation of the
vmmission of the public opinion contingent, ^ would say that indeed a wide
range of perspectives should have been present.
As stated. above, the way in which the conference was structured seems to have
been excellent for the expression of differences and the possibility of reso-
lut ion .
Material sent out might have included more by way of information (articles
etc.) even with the reservations expressed on page 3--15 concerning the Lack
of preparation on the part of participants. {More consideration might be
given as to hots to get mare thorough participant preparation next time.)
the articles provided might point to the central issues involved. 7.'his ties
in with the suggestions noted on page 3-13 regarding the clarification of
the objectives of the conf erence. l:f nothin¢ else participants could read
them on the plane ride to the conference. Along; these same lines you might
have brought the cha3.rmen together a day or so early. In this maruier,
least the caoxdinatars of the groups would have had a more thorough feel.
for the thrust of the conference.
approach and of the methods used to carry out these principles (pages 3-1
through 3 -13 ).
As a mechanism for generating thought oxi a relatively unexplored area, the
wox^ksiaop technique seems quite useful. Structuring in "facilitators" of
communication in the farm of participants, informal settings and feedback
is sound. Also the nation of tension as a generator of synthesis and clo-
sure is good. Such tension and resolution promises much by way of reaching
the desired objectives. Not having access to the larger setting of the con-
Terence I can on,Iy speculate that it worked out well• Judging from the
reports of the conference this seems to have been the case.
The idea of first setting up the groups on the basis oT consensus and then
introducing the probability of divergence by a second structuring of groups
is goad. It should have allowed for the formation of initial opinion,
attitude and information consensus in a rather supportive atmosphere, thus
minimizing the i^oapact of the Iac'^. of prior preparation. ^y then confronting
diEfexences with one another the conference should have further enhanced the
productivity of debate.
It seems, then, that the strategy of implementation appears in theory and
outcome to be quite good. Tk^e encouragement of Ear-out ideas as foils for
discussion, the facilitators oT communications and the pattern aT consensus
based discussion followed by dissensus all should have fended to a success
ful outcome.
.., -^
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Qn the other hand^the conferezzce seemed to have a built in assumption that
elite members exhaust the ^na,jox elements of society. This is partially
reasonable in that public opinion is in some measure shaped by these segments.
Nevertheless, the person on the street, the one which the prNSent decentralized
approach to energy conservation is focused, should have been more directly
represented. To a degree the members chosen are also consumers and thus
this perspective was not altogether neglected, but there may be important
differences.
Along these Tines you may want to contemplate some fallow- -up survey study.
The focus might be on anticipated reactions to various alternatives. This
n£ course would have all the many problems associated with opinion polls
related to anticipated voting patterns etc. Such a study wauldlhawever,
give some sort of baseline information which couXd. prove quite useful in
light o£ the voluntarism currently being relied upon. It would also provide
some basis for arguing for either the "Mansfield" pragvsal far controls or	 -
s
the admini&tration's policy of jawboning. Another proposal for incarpara-
ting public opinion and at the same time providing information on the impar- 	 _
i
Lance o£ the issue would be a nationwide televised "town meeting" gatterned 	 '
s
after the present program an 1'BS. Z will have morn, to say a£ these alterna-
fives latex-
4. What is your opinion of the qualifications and balance a£ the participants?
I am simply not in a position. to evaluate the participants, other than to
reiterate the limitations noted in the report and the omission of the "couanon
,;
man" Hated above.
l l --a
5. I^hat is your evaluation of the conclusions and recam^nendations of the
work groups (Sections 5 and 6}
The conclusions of the participants are too cYyptic in their present form
to allow much by way of evaluation to the relatively uninformed reviewer.
They are not useful as presented -- 5 - l.^ and 5 -15. Recommendations Ditto.
6. What aspects of the portable energy problems of the nation do you feel
were not properly addressed. (Particular emphasis should be given to your
particular discipline in addressing this question).
The most obvious omission is the lack of non-elite, consumer input. Since
these members of the a,rerall scheme of energy consumption are going to have
a major influence, this is d critical. omission. Tn parC this omission might
have been due to the conference format of the project. Conf erences are not
tailoxed for the input of the public, Suggestions as to how this might be
reutedied fallow.
7. Are there any aspects of :.he nation's portable energy problem which you
feel will deserve special research in the near future?
As suggested a number of times above input from the public is a must. As T
envision such a project, and T have only given this a little thought, it
would came in two stages, parallel to the organisation of the conference.
The first would be in the form of gathering information from the public in
the form of opinions and attitudes. These might be gathered in the form of
responses to a series of hypothetical concrete life situations. kThat would
a
_: ".
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you do if...? What would you do when...? etc. Now these ;of caurse^bring
the study face-to-face with the "what-we-say-what-we-do" problem and this
frequently noted discrepancy would have to be taken into account. Various
characteristics of the respondents could be included in the sux^trey to antici-
pate variation along these lines.
Such a nat^.onal suxvey coezl.d then form the baseline for same sort of public
forum gui^.ed by the concerns and orientations expressed. This public
forum mighk ,:eke the shape of a televised national town meeting similar to
the present format on ^'BS. It might be a sexies of regional meetings followed
by a national program. As conceived this (these) meeting{s) would serve a
dual educational function -- education of the public as to what some of the
complexities are, and education of the leaders as to what some of the individ.-
ual concerns are.
11-8
Note on res ^.,axch interests	 t
^ would ba interested in partieipat^.^tg in the collection ar.d analysis o^ the
national survey information outlined {very roughly) xn number "7". Such a
gxa ,^ect would. be best conducted in conjunction with national research pollsters 	 `
such as the Michigan Center or NORC. Data collection and analysis would
involve design o^ the instrument (2-3 months), data collection {2 months} and.
anal3^s i (5--7 months} .	 '
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REVIEW OF PORTAELE ET^ERGY
TECHNOLOGX ASSESSh'jENT WORKSHOP
X. OS^IECTZVE ANA METHUDS
The workshop objectives are valid as stated. The workshop might
have progressed further toward solution of the problem, however, by
proceeding immediately on the assumption that unlimited growth in
energy consumption in the United Sta'^es is intolerable and that lim-
ited, zero, or negative growth in per capita energy consumption is
necessary. This, in fact, was one of the major consensus conclusions
of the workshop (5--14} and in my opinion is the conclusion whose im-
plementation is essential to the long range (maybe even short range)
success of all the other recommendations.
It appears that the workshop Objectives were met in most respects.
From comments made by participants in their overall evaluation of the
results of the workshop, it was clear that the opening of additional
lines for interdisciplinary communication as well as additional lines
for information exchange within disciplines was valuable. A wide
variety of opinions and attitudes were expressed and recorded in the
final reports. There was agreement on the identification of some key
issues and a reasonable number of dissenting viewpoints.
The participants seemed about equally divided as to the usefulness
of the scenarios. The scenarios did serve as a foca3. point during the
"warmup" period of the deliberations,and they seemed to be more effective
when they were used as suggestions rather than as constraints The rather
tight structuring of the workshop tight time schedules, a fairly large
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initial amount of data and suggestions, chairmen that were group panic- 	 ^ ^
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ipants rather than neutral moderators, and excessive participation by 	 '>5
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grattg "facititators") may very well have prevented new ideas from 	 } {
emerging. However, the tight structuring served the purpose for getting
things done in a reasonable length of time.
T'he participants were genera?.ly well known and knowledgable repre-
sentatives of their particular areas. Where was fairly good representa-
tion of various elements of our society. Possible exceptions are social
scientists, news media, and. youth,
^^, CQNCLUSIONS ANn ^tECQMI^3ENDATI0N5
In the opinion of this reviewer, the major conclusion of this work-
shop is that unlimited growth in energy consumption in the United States
is intolerable and that limited, zero, or negative growth in ger capita
energy consumption is necessary. The implEmentation of this conclusion
is probably essential to the long range (maybe even short range} success
of all the other conclusions. Any recommendation that calls for pro-
doting more domestic energy without at the same time calling for energy
conservation is shortsighted.
After the preceding major conclusion, the following recommendations
and observations of the workshop participants were judged to be the most
important;
Continued economic expansion will produce major problems. Even the
energy supplies required under the environmental scenario will be diffi-
cult to come by even by exp^,oiting all sources and will groduce major
strains on environmentally sensitive areas. The most easily available
``^!
,^	 ^	 r ,
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energy sources ( except imported foreign oil) are just those that are
most li]cely to produce environmental problems. The environmental,
social, and economic costs of meeting these energy demands will be
unacceptably high.
Conservation is the single most promising strategy for the United
States; it will have mare immediate impact than any other action. Can--
servation actions must be taken an a national level beginning with a
no-waste ethic by government. Current energy consumption patterns must
be changed. The dependence an getroleum imports should be r4duced to
aQOUt 5% of our total energy consumption.
Clean energy sources such as solar and geothermal should be devel-
oped. Solar energy is non-polluting and inexhaustible. So??x energy
could supply about 20 `0 of the energy needs of the iJnited States by 199D.
Large scale support should be provided far solar water and space heat-
ing. Frivate utilities should be allowed to go into the business if
that is what is required to get the job done. Research and technology
programs should be started now.
even though a mix of social, economic, political, and technological
actions will be needed eventually, the social and political issues must
be identified and addressed first before any long range solution to the
energy pr .^ blem can be met. Studies need to be made of a restructured
'	 society operating under zero or negative growth in per capita energy con-	 ^^
i
sumption. Public and institutional decision makers must be informed c:f
,f
new ideas and progress in this area.
^	 III. SUGGESTIONS FOR FUTURE ACTION.
r
^	 Two aspects of the problem deserve future speciLl attention;
f (l) studies should be made of the kinds of restructw^ed	 '^	 ,5,^
:.,i
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society and the kinds of lifestyles that would be implied	 '`'
w^
by limited, zero, or negative growth in file dema^,d for
energy and by extensive energy conservation efforts, These
studies should be directed toward the fallowing goals:
a) identifying the most desirable restructuring
b} softening the problems that Vrill be produced in
some social. and economic sectors.
^) emphasizing the positive aspects of the restruc-
taring and communicating these to political, social,
and economic leaders.
(2) extensive research and technology programs should initiated
for developing new energy sources such as solar, geothermal
and solid wastes. These programs should be started now
even though their impact w.^L^ 3 ^ `^ long-range
Reviewer: d.W, Porter
Date: November 6, 1974
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Review of Proceedings
Portable Energy_1'echnalogyAssessmmt
Workshy
P. S. Schm^.dt
i. How valid were the workshop objectives in terms of feasibility, relevance,
concept, applicability, etc.
The objectives of the workshop, i.e. the identification and assess-
ment of problems and candidate solutions far the maintenance of adequate
portable fuel supplies through 1995, are certainly valid ones. The
transportation sector is now, and wi17 continue to be, one of the major
energy consumers. Transportation is the heart of our economy and our
social and political institutions, and it is obviously of vital interest
to our nation to insure the supply of blood to the heart.
It is clear from the proceedings, however, that the workshop
abjective 5 were not clearly conveyed to the participants. Few of the
group reports shrc^ed any degree of focus on transportation probiems.
This wi11 be discussed in detail below.
2. How well were the workshop objectives met?
1 feel the workshop objectives were not met at a11. The lack of
concentration an the specific problem with which the workshop was charged
was, in my opinion, a very serious deficiency. Numerous studies have
been carried out on "the energy problem" in general, and to a large
extent the deliberations and conclusions of the work groups are a
reiteration of much that has been said before, and supported with a
i	 _
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morn sounder technical base than was available to the workshap partici-
pui'^`Ls. ffefefe<<c8s l
	 ^;hrough l4 are only a few typical examples.
3. What is your opinion of the philisophical basis of the workshop approach and
of the methods used to carry out these principles?
I think i^^ principle the workshop idea is a good one. The idea of
bringin people of diverse views and expertise together to attack a
problem with broad implications is sound;I also strongly support the
concept of forcing the work groups to commit a set of conclusions to
writing, T do, however, believe that same improvements can be made in the
modus operandi far the workshap that would increase its effectiveness.
First, the participants need extensive advance factual preparation.
Obviously, ^:nergy is sa broad a problem that it would be unrealistic
to expact every participant to "bone up" on a17 pertinent areas. Sug-
gested readings might, however, be distributed in advance, with same
general ones doing to all participants, and several specific ones going
to specialists in the various disciplines. This kind of preliminary
homework would make the workshop more productive, and I believe it would 	 _
produce more kn^awledgeable acid original 'discussion.
Second, the charge to the work groups needs to be clearly set forth,
and some supervisory mechanism should 6e provided to insure that the
work groups stick to the subject. I understand that under certain 	 1-
circumstances it is desirable to maintain a loosely structured situation 	 ^ `^=
!	 ;'
in the interests of free and creative discussion. In the present case,	 ^ _^;
,;
however,, I don't believe that this approach was effective.
:..:
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I would like to propose an alternative approach to the workshop
concept that would embody some of the points I have raised aboue.
This might be called the "war games" approach.
This concept is based an the idea that social institutions in
democratic societies basically act in res_panse to outside influences
(principally governmental actions and economic pressures? as apposed to
operating principally on internally generated initiatives. The workshop
teams would be assembled in "role groups" (e.g. Coal Mines Union Group,
I^hite House Group, Sierra Club Group, OPEC Group, etc.), each of which
will try to act in response to changing situations in simulation of
the social institution which the group represents. Clearly, the best
choices for participants in the groups would be persons most knowledgeable
about the various institutions, and each group should include (although
not be restricted to} members of the represen^:ed institution. As an
example, a professor of lobar relations would 6e an excellent member
of a labor union group, even though he himself had never been a member
of that union.
To generate each alternative scenario, one group would fallow a
de p ignated policy and would initiate actions. The remaining croups would
act in response to these actions. The system would incorporate feedback
in the sense that short (say one year) time increments could 6e taken as
decision horizons, and the various groups could thus make successive
decisions based an knowledge of the previous responses of the other
groups. When the final time horizon has been reached, the overall scenario 4
is complete, and the sequence of initiatives and responses is condensed
13 -4^
and distributed to all participants.
A general assembly of aII participants would then be held to discuss
the resulting scenario. Conclusions could be drafted by a Summary
Committee composed of one representative from each group.
While the proposed scheme is considerably more complex than the
approach used in the Portable Energy Workshop, it is attractive as a more
realistic simulation of real-world decision-making processes. It is
also conceivable that it could be carried out "long-distance" and over
a period of time, with workshop participants meeting at a central loca-
tion only far the summary sessions.
A workshop using the suggested approach would require a longer time
than the approach used, and the number of possible scenarios would have
to be limited. The results, however, would in my opinion be more
meaningful.
Another improvement in the workshop, regardless of the approach used,
would be the avai1abiIity of a reference library and some technical
resource personnel. Several of the participants felt that their effective-
news was limited by a lack of hard data and an inability to get it.
4. What is your opinion of the qualifications and balance of the participants?
The participants all appear (by title and affiliation) to be
competent in their respective fields. The balance was goad, although
lacking in same areas. The political and youth sectors were mentioned
in the report. T feel that some others were weak also. Only one Iabor
representative was present and this is a crucial one, particularly with
respect to coal mining. "Business" was represented only by b^ business,
..^	 ::r i
	 _	 ..	 . .
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and I think small business should also be heard. A person with a goad
knowledge of Iaw-income problems would have been valuable, since energy
shortages tend to impact most heavily on this sector. Lastly, a stranger
international representation was needed, since energy problems over the
next two decades will obviously be the principal driving force in
	
^:
foreign affairs, and canverse'ly, foreign affairs will have a major effect
on energy policy.
5. What is your opinion of the conclusions and recommendations of the work
groups?
As a general comment, with the exception of Dorking Groups A-4, 	 ''
B-1, and B-5, the groups did not really address the subject of the
workshop. Most of their conclusions and recommendations were reiterations
of policy alternatives that have been discussed before. T!>.e problem
with most recommendations of this broad-brush type is that they are
simply too abstract to be of much value in estabiisi^ing a real policy. 	 ^°'
Had the workshop been more focussed, I believe some hard-care recammenda-
Lions would have been generated.
Croup A-4 had same interesting observations that merit discussion.
I agree with the group that military applications are a logical base for
demonstration systems. This is true not only because the military is a
primary consumer flf aviation fuel, but because security of fuel sources
is a genuine national security problem. Hence the nation will be willing
to pay the price of research and development ventures that might be
too ^tigh-risk far immediate commercial application because these costs are
defense-related.
^.
^	 ^ _ i__	 _
I disagree with the group's assumption that hydrogen is too iong-
term to be of interest, especially with respect to military applications.
Liquid hydrogen is available essentially anywhere that electricity
(probably nuclear-generated) and water coexist. Abase of hydrogen-
fueled bombers and missiles in Alaska would pose a military threat
analogous to nuclear-powered subs and aircraft carriers. Hydrogen powered
ships might also be a possibility. Asa transportation fuel, hydrogen
is optimal because of its high specific energy (cf. the decision to
use hydrogen fuel in the Saturn boosters). I was most disappointed 6y
the workshop's failure to discuss hydrogen as a portable fuel option.
6. l^hat aspects of the portable energy problems of the nation do you feel were
not properly addressed?
As evidenced by the above comments, I feel that hydragen did not
receive sufficient attention. This is a question with such far-reaching
implications that it is probably deserving of a workshop itself. I
expect that the social, legal, and environmental problems raised by the
hydragen economy concept wi11 be on a par with those of nuclear power,
and will be compounded by the fact that hydragen wi11 have to be generated
nuclear power, at least until solar electricity becomes competitive.
Another area that received only a passing mention in group B-5's
conclusion was the substitution of improved communication far personal
transpor^atian. This, again, is an area ripe for attention by inter-
disciplinary groups such as were assembled at the workshop. The basic
technology far a vastly expanded communications system exists, but the
social, political, and economic problems of implementing such a system
13 --6
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have not been addressed.
The economic and social impacts of a literally "slowed down"
society were not carefully considered by any of the work groups. This
would i^tave been a particularly appropriate question far Group A-5, since
one probable effect of a ma,^or energy--caused economic dislocation would
be a shift to less energy-intensive (and slower} transport modes. A 	 %`
historian or two would be helpful in addressing this question,
I believe there was a fundamental defect in the scenario for Group
A--6 (International Disarray} in that world war was not considered as a
probable outcome. The oil issue is potentially the mast dangerous
source of international conflict that we have ever faced, and I find
it quite canceivab7e that we could go to war aver the problem. The
scenario given the workshop participants was, in my opinion, naive,
and the work group did nod: question it.
7. Are there any aspects of the nation's portable energy problem which you
feel will deserve special research in the near fut!ire?
I feel that the two technically-based options mentioned in 6 above
(i.e. hydrogen and communications} deserve special attention as "research",
and the "depression" and "war" scenarios certainly deserve the attention
of policy-makers, since neither of these is outside the realm of
believability.
Both the hydrogen economy and expanded te7ecnmmunications have
received same attention from technologists (References l5, 16 and l7},
but re7ative1y little from other disciplines. They warrant an
..	 ..	 ..	 .. r.^.'. 	 ^',^.^.
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interdisciplinary assessment.
I also feel that the role-playing workshop concept described in
3 would be an interesting exp?riment. Once the method were established
for one problem, it would be applicable to a great variety of areas.
8. General comments
As indicated in the above comments, I feel that the workshop fell
short of its goal of defining problems and Solutions relevant to trans-
portation energy sources. At the same time, however, it clearly accom-
plished some other objectives that justify the effort.
First, it was a vitas educational experience for a group of experts
who, prior to the workshop, probably had little opportunity to see
these problems Pram diverse points of view. It is difficult to assess
how far-reaching an effect this kind of "sensitivity training" might
have, but the impact on future decision making by the participants
might be quite significant.
Second, a great deal was learned about the mechanics of operating
such a complex inter-personal exercise. Future iterations on the work-
shop approach will certa^iniy benefit from the experience gained here.
'.,
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REVIEL3 q ^' THE PORTABLE ENERGY TECH^]OLOGY
ASSESSMENT WORKSHOF
by
C. M^.chael Walton
The objective outlined for the workshop participants was
extremely ambiguous and very Complex. Although the workshop
participants were not well acquainted wit12 one another there
was apparent mutual respect for the knowledge and expertise each
represented in their field. Lost participants had preconceived
concepts of ener^;V supply and demand, particularly in the portable
energy area ponce the term "portable energy" was defined}. The
Concept of this workshop is an excellent mecha:^ism through which
^	 an organization Can sample attitudes, opinions,-and ^fnrmation
``
,and benefit from the expertise represented hp selected part' i;^ants
The workshop provides the forum for interactian;whictt in itself _
is a noteworthy objective and a most difficult task to bring to
fru^.tion. A workshop of this order must have certain well mixed
ingredients to succeed. Init^.ally it must have a ctear and con-
cise statement of objer_tives. These must not be "goals" ar
"utopian" statements but realistic and viable. Second, the
format must be well organized to insure interaction of work and
+
^
free time. It is important to provide for free tune to
stimulate the work session, but it must be arranged in such a
schedule as not• to deter from programmed ta^ork sessions. In
other words, having a morning and aftern000n off does not
enhance an evening work session. A third requirement for a
successful workshop is the selection of the participants.
This is perhaps tiZe second mast critical element follow=ng the
determination of the workshop objectives. The attributes of
participants were well outlined in the Proceedings; however,
it is very difficult to insure that these are adhered to
without personal knowledge of the individuals concerned.As ac--
knotaledged in the Proceedings there was limited representation
of the younger adults, elected officials, government ag^anci^s,
and the news media. Their inclusion into the workshop would
have provided an additional dimension, provided the individuals
had the attributes essential for workshop interaction.
The participants must Come to the workshop prepared and
actively involved in the program. It was apparent from the
documented groceedings and the comments from the participants
themselves that they were not prepared to enter into the work-
shop program. Instead the initial session ("A") turned into
a "war m--up" session. Much confusion resulted from their not
being prepared and time was lost. Many participants blamed
their lack of preparation on not receiving the workshop
objectives, schedules, scenarios, and potential actions in
adequate time to review it, Others became too involved with
^^^«-
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the specific data nrovided.in their respective scenarios and net
with the T^spirit « of the scen^^r^.o. To many, the use of scenarios
in a workshop of this type was a new occurrence, and they werQ oat
comfortable with it. It becasae apparent sn reading the proceedings
that the scenario served its purpose of setting the scene far the
discussion. Many failed to realise the value of the scenario by
discounting it on one hand, yet acknowledging a resumption of the
discussion along its general theme, never realizing that such
action was the actual intent of providing them with the scenario
in the first place. T would suggest that the use of scenarios
to initiate the workshop session was an asset to any success it
may have enjoyed,
One major deficiency which seemed to surface throughout the
workshop was the failure of the program sponsors to communicate
the explicit purpose of the conference. The results in the form
of the conclusion and recommendations (in addition to participant
comments) clearly verifies this observation. It is difficult,
if not impassible, to bring together divs^rgent individuals and
have them specify and detail issues with supporting data. Expections
should be limited to policy issues, research and development needs,
and recommendation for programs and projects. It is evident that
some participants were either dominated by their chairperson ar
intimidated by thane participants possessing t'facts." Xt may
have facilitated the session interaction if the documents had been
received in advance of the meeting in Monterey. This might have
.. _	 ,.. ^ .^	 w _ ^^.^ w. _., ..^.,_ _ : r,_:,_,
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provided enough time fox' all participants to have gathered
together sufficient infortaation to substantiate their positions.
However, the providing of the documents in advance does not
_^—^'^
guarantee that the participant will read it or prepare his
case. Again it was obvious that many of the participants
were not as prepared to launch into a discussion as they should
have been.
The objectives as outlined for the workshop were somecrhat
ambitious. Perhaps a more realistic objective would have
been one which could have been morn clearly stated and simplified
t:o facilitate the program. Although the objectives of th =_ workshop
G7ere relevant, I believe they were not feasible. It is very
difficult to measure the degree to which the objectives were met.
Certainly the success of the warlcshop was in the interaction
which ensused, the R and ll reccmmendation which can be defined
froth work session 'reports, and in the comments rendered by
many of the participants. Since nany of the participants stated
that they were not sure what the objectives were; therefore they
cou^.d not evaluate the success of the final product, Yet many
stated that they gained insight into the major issues surrounding
the portable energy problem. That in itself is a major
accomplishment!
Philosophically, the workshop approach is a time proven
mechanism. The concept of scenarios combisted with small. groups
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of varying disciplines is an intriguing one. However, the
selection of the participants and the role that each must play
should be clearly understood and conceptualized prier to embark-
ing on this approach. This is very important if the objectives
are vary complex and the participants unfamiliar with the details
of the subject involved. In this case, with the misunderstand=ng
of the objectives of the workshop and unfamiliarity of the part-
icipants with the purpose of the scenarios involved prior to
emoarking ^_.^ the workshop sessions, it was very difficult to
achieve the :level of sucess desired.
The role of the facilitators in each session was not adequately
defined, haw,ver, they could have provided more specific instruction
to the chairperson and the session participants. There was snore
apparent opposition to the resource people provided to each work
groug. In one specific group eight TRW were involved at one time
or another but never less than 2 ar 3. When the TRW group was
combined with at least one i^tASA representative and University of 	 i
Texas participant, a^.most 50% of the work sc-ssion •participants
were"insiders." It was most difficult to keep an active inter-
action going with continuous interruption by resource people.
Another area of concern seemed to be with the session chair-
person. Some of the chairpersons '^oere not completely briefed on
their roles and the procedure of the session. Coupl^:^d with this same
confusion over the objectives and scenarios, it is apparent that
sonie sessions were not as effective as others. Also . the policy
"^51i
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of retaining ane chairperson from session A to session B may have 	 ^°
influenced the similarity in the conclusions and recommendations
of the session I would not have anticipated that the groups
would have essentially concluded with the same findings since
the people involved did change.. In ,
 ane specific case, the
commonalat y of the findings from session A and B were directly
influenced by the session chairperson. There was a tendency of
the strong ch ai rperson to inhibit and dominate many of the
participants, thus detering the interaction.
zn terms of the qualifications in balance of the participants,
it was evident that certain elements of our society were missing,
as previously discussed, On the whole there was reasonable success
in balancing the participants and their qualifications with the
needs exempli^^?.ed in the scenarios and the workshop objectives„
In terms of the conclusions and recommendations from the
work group, I heleive that they were very successful. in identify-
ing many areas of shortterm and long term action requirements.
The similarity between the conclusions identified in session A
and session B clearly indicates that is was difficult for the
participants tv separate the discussion that preceeded in the
testing phase of the scenarios from the discussion that took
place in the supposedly heterogeneous grouping of session B.
On the other hand, maybe there was a great deal of commonality'
between the varying scenarios and the discussion which spas
pursued in session "B." I suspect that in at least one
i	 I	 I	 _.I	 ^	 1_I
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case the commonality of conclusions and recommendations of
the wary^ groups is indicative of the chairEnan and the procedure
of retaining chairgersvns Pram one group to the other. One
recommendation might be tv change chairmen for different sessions;
thereby providing other people thg responsibility for interaction
and' session results.
There Caere many recommendations made concerning portable
energy and transportation.. Empnasis was placed vn the development
of electric powered vehi _ c:^.ss far use in urban areas . This would
include not only private automobiles but also mass trdnsit systems,
buses in particular. One important parameter only mentioned in
a peripheral sense was the consideration of transportation demand
analysis. It is important when considering transportation. and
energy consumption to consider the causations of transportation/
mobility requirements, One rarticular area which has considerable
impact on energy consumption i.n t^h.'^ transportation sector is in
the area of land use activiCy. Land use activities are directly
related to transportation demand and energy consumption. There
is a very definite need to study the interrelationship between
transportation and 1a •^zd use to determine how land use activities
can be planned in relation to the total transportation function.
Land use policy and plainling requirements may then be instituted
to reduce or enhance mobility needs. A recommendation for
additional research would be tv analyze the interrelationship
between land use planning and transportation demands. An
investigation of how transportation demands and mobility patterns
can be favorably altered through the programming of land use
activities i.s needed to enhance community goals and objectives.
In turn there shou^.d be a requirement that all Land use changes
{i._e.develapment}ar activities be evaluated for the affect that
such alterations will have on transportation energy consumption.
In this manner we can better achieve an optimum balance between
transportation energy consumption and the demand for mobility
through appl.icati.an of sound ].and use plann^.ng techniques .
Obviously ti^.is i.s only one input into a complex set of societal
and technical parameters associated with urban or regional
planning; however, it is one of the areas where knowledge is
needed before effective app^.ication can be insured.
Anothl°_x area of needed research and perhaps a necessity for
pro3ect and program planning is to require an evaluation of all
transportation related activities in terms of e^^ergy consumption
or energy effectiveness. Projec^s and programs Enay require an
evaluation of the energy requirements associated with construction
and maintainence of a new facility in addition to the operational
aspects. User consequences have been used in highway punning as
one factor in determining the relati^re benefit of a new highway
or an improved facility. One user cansequenc p is the automobile
operation Cost such as gasoline consumption associated with the
highway. Perhaps this approach needs to be expanded to include
other energy related consequences.
IlIl
Tn light of environmental. ^.;mpact studies there is need to
investigate the feasibility of a requirement to determine the
energy ^.mpact or the degree to which that plan wil3. impact the
energy supply sector as well as the demand Sector.
mother area of needed research and development is in the
public education area. The public needs to be informed of the
situation in which our society finds itsel^c tod ay in relation
to energy supply and demand. There is a great deal of confusion,
apathy, and suspicion which T suspect result from conflicting
testimonies and the fragmented approach by which: the public
receives its information on this subject. There should be a
concerted effort on behalf of special interest groups, governmental.
agencies as well as social and educational. societies to provide
insight into this problem. Tt is in the best interest of^our
nation that the citizens 1^e informed of the situation in which
we find ourselves. This would go a long way toward developing
an constructive attitude toward conservation which is certainly
a short term action. 7.`he lack of understanding by the puk^l^.c
is needed on such topics as sits location, safehy, water conversion,
coal resource development, conversion of waste materials to energy,
the effect of deregulation of natural gas prices, and automobile
emission standards to mention a few. A major education program
is needed as a short term approach to energy conservation.
;t::
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A. SUGGESTED RESEARCH EFFORTS
Lasted below is a series of recommendations for energy-
related research projects tY:at might be undertaken by the National
Aeronautics and Space Administration or other appropriate federal
•	 agencies. These recamzriendations were submitted by The University
of Texas at Austin review committee described in Fart Iii above.
Although particular emphasis was given to portable energy
fuel, research, the nature of that problem and of the Monterey
workshop were such that often broader energy aspects were insepara-
bly intertwined with portable energy analysis.
^.. A serious study is needed which concerns itself with 4he
individual's assessment of the importance to him of being geograph-
ically mobile and of has dependence on the private automobile for
that mobility. This study should seek to determine under what
circumstances the individual will be willing to use mass transit
and what are his frustration levels in terms of time, crowding,
noise, distance, and purpose in transportation.
2. Decreasing energy consumption is likely to create changes
^.n the traditional buses for social stratification ranking. What
new stratification schemes might emerge i£ energy consumption is
decreased? Will prestige and individual eva^.uations be based on
race., ethnicity, education, or something entirely unfox'eseen?
3. A study as needed of the ^.ines of communication and
influence between decision-making elites and the public. When lines
80
of communication break down, the consequences are apathy or mass
movements or both. Political sociology has much to say about the
dynamics involved in information dissemination and opinion formation.
^4. Forecasts of demand and supply of energy should be inte-
grated through the news of price so that prfljections will be
internally consistent, Both demand for and supply of any energy
source depend on the price of that. source; the market place acts
to bring supply and demand into equality. An analysis of this type
would help clarify issues of the type that were raised in the work-
shop .
5.°When energy use is cut down, substitutes must be found.
What r^rill be the real cost of these substitutes? Haw can these
costs be weighed against energy costs in terms of travel time,
maintenance personnel, etc.?
6. Special attention to research on hydrogen and communica-
tions technology are needed. Both "warrant interdisciplinary assess--
ment_"
7, °Depressi.on" and "war" scenarios deserve the attention
of policymakers.
8. The role--playing workshop concept should be considered_
9. Social costs of teci^nological changes should be investi-
gated.
10. Research is needed on flexible means of transport to
reduce portable energy requirements.
ll. Ways to conserve energy in all s^:ctors of consumption
should be expi.ored.
i
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12. The adjustment of institut?ons to changes in energy
supply and demand warrants study.
13. Technological advances should be scrutinized for th°ir
passible impact on climatological changes and on the whole range
of the human habitat.
14. Additional research is needed to analyze the interrela-^
tionship between land-use planning and transportation demands.
Land--use patterns can altar transportation demands and mobility
patterns and, therefore, affect transportation enexgy consumption.
l^. An evaluation is :^aeded^of all transportation-related
activities in terms of energy consumption ox energy effectiveness.
16. In light of the require;nents of environmental impact
studies for new projects. the feasibility of requiring studies to 
r
determine the energy impact or the degree to which a plan will
impact the energy supply sector as well as the demand sector
should be investigated.
17. A major ^rublic education program needs to be developed
on energy conservation. This would help greatly in producing
favorable attitudes toward conservation and even possible changes
in consumption.
18. Studies should be made of the kinds of restructured
society and the kinds csf li`^estyles that would be implied by
limited, zero P or negative gzowth in the demand for enexgy and by
extensive energy conservat^.an efforts_ These studies should be
directed toward the following goals;
b
a} Xdentifying the most dESirable restruc^:uring
_	
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b) Softening the problems that will be produced
in some social and economic sectors
c) Emphasizing the positive aspects of the restruc--
turfing and communicating these to politicals
social and economic leaders.
l9. Extensive research and technology programs should be
initiated for developing new energy sources such as solar, geothermal,
and solid waste. These programs should be started now even though
their impaot would be long--range,
20. Research is necessary to provide an international per-
spective of energy relationships in an increasingly interdependent
world.
21. Questions related to the international situation need to be
considered.
a) Can any nation be self-sufficient in energy and,
if so, for how long?
b) Does a failure in one area have an effect every-
where?
c) Are ciloperative international ventures desirable?
d) gnat will be the effects of energy ►
 problems on
world stability and instability?
e) Cn7hat are the lineages between attainment of self-
sufficiency in energy and the internationals
social, economics and political systems?
22. Public attitudes should be determined and analyzed in
two stages:
a) Gathering opinions and attitudes from the public
responses to a series of hypothetical and concrete
life sit^.tations
	 '
b) This survey would provide a baseline for some sort
of public forum guided by concerns expressed in the
survey. Possible formats include: televised
national town meetings similar to present format
on PSS; series of regional meetings falloc,red by
a natianal program.	 .
'__!
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23. There is a need for policy-oriented researchl based on
plausible alternative futures in terms of energy and institutional
mixes.
24.	 Relationships such as that between national energy con-
sumption and GNP have changed more than once during the past, however,
these relationships have not been ade< .ately studied in terms of the
plausible range of their modification. Moreover, they have been
used as the bases of predictive tools even though their Fast behav-
ior has not been fully studi=:d or fully understood. Thus, up-to-
date research in this area is desirable.
25. Better understanding of the mechanisms and transitions
of rarzd and deliberate institutional change to achieve energy
goals is needed.
9
26. Special rr^search of the nation's portable energy problems
can be divided into chart-term and long--term problems.
a) ^n the short-term, the next 15 years, research
might deal with the feasibility of :^uclear-
powered ships, synthetic fuel manufacture,
increased man-miles L^er gallon, synthetic fuel
manufacture from coal or oil shale, etc.
b) In the longer term, power plant siting problems
should be addressed on some basic other than one
at a time. The use of "power parks" should be
considered.
27. Research should be conducted on the advisability of
	 ^'
'^
supporting large pay--off projects as the breeder reactor, fusion, and 	 _^
i:9
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solar for individual units as opposed to low potential projects as
x^;
wind, tidal, etc.	 ,^'^
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28. One of the most important areas for future research is
the subject of interrelationships between the nation's portable
energy problems and environmental protection, the distribution of
income, and the efficient performance of industry.
29. Since one of the most critical elements in meeting the
energy problem is public acceptance that there is a problem, and
since governmental. credibility is not at present very high, the
governized might begin by:
Gathering baseline data on the efifect on
the supply of portable energy by non-industrial
agencies, e.g., Federal dower Commission, Civil.
Aeronautic Board, etc _ After thetie data have	 `^
been verified, they should be made public.
There is also a need to research. the hest method
of regulating the allocation and the price of
fuels.
30. Additional scenarios are needed for specific fuel. usage -
patterns for petroleum, natural gas, coal, nuclear power, geothermal
and other uses corresponding to different economic, political and
social activities in the U.S.
31. Fesearch is needed in the long distance transportation
of energy from coal by means of electrical or diesel railroad, slurry
pipeline with water or oil., gasification, liquefaction, and direct
transmission through conventional overhead or supP^: conductor systems.
32. Energy consumption requirements need to be developed for
alternative electric transportation systems in terms of BTU per
passenger-mile for electrified intercity freight and passenger rail-
roads, electrified intracity buses and rail_rapid transit systems,
and batf.ery and fuel cell powered electric cars.
^ ^^
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33. Major research needs to be perfora[Eed in the areas of air
pollution controls far sulphar oxides, nitrogen-oxides, particulate
matter and trace metal emissions from coal-field power plants,
3^. Overall natural environmental. impacts need to be developed
for energy source shift policies in terms of aix pollution emissions,
thermal waste heat discharges, ^i^rate^' use patterns, and possible
climate changes.
L	 ^	 1_i
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^3. ^tESEARCH PROP05ALS
The four detailed research proposa3.s generated at The
University of Te^eas constitute this section of Part TST.
50CIAL-DEMOGRAPHIC INFLUENCES ON THE
DEDZAND FOR ATR TRANSPORTATION
INTRODUCTION
Economic, social-demographic, and environmental inf luences
are known to affect the demand for air transportation, but the
specific kinds of influences within those broad categories on
the demands for various components of air transportation
{e.g., passenger, coz^tmercial) remain to be determined.
Changes in the major parameters influencing air travel
will precipitate changes in pa•^terns of sucYi transportation,
and analysis should be undertaken to identify those paramenters
and to establish quantitative indices between such paramenters
and the demand for"air transportation,
OBJECTXVE
To identify major influences on the demand for air trans-
portation and to establish quantitative «ea^^ for projecting
changes in that demand.
APPROACH
The study Tn^il^. focus on one paint in time, 1970, among
geographical units of the U.S., but longitudinal analyses will 	 y'^
;s
be adopted where feasible. The research will involve a syn-- 	 _^^
^^
thesis of a number of proven analytical strategies in an effort
:,
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to extend work already begun in a manner that wi11 have direct 	 :^'^a
^;
implications for policy formation in the area of air transportation ;°,a
demand.	 Specifically, the analyses wi11 involve the following: ^^x^3
1. Extend earlier investigations of the economic, social^-
demographic, and environmental parameters begun in ;.^he scenario-
construction phase of the i^ASA Portable Fuel Project. Parameters
have already been identified which are assumed to impact the
demand for energy Consumption in general. These parameters will
be empirically tested and emphasis wi11 be placed on air trans-
portation demand.
^. The overall model. will follow the perspective of human
ecology, that is, the study of ways in which population groupings
a
adapt to demograpY^ic, technological, and environmental influences.
A sufficient literature exists to aid in modeling these processes.
3. As noted above, the analyses will focus on geographical
units of the U.S. in 1970. The form of the relationships
between selected parameters and air transportation demand will
be studied using regression analyses.
STATEMENT OF WORK
The cpntractor will provide the personnel., services, and
materials required for carrying out the following specific tasks.
1,	 Identify specific measurements of demand for air
transportation through a comprehensive review of the relevant
literature and through consultation with the engineering and
scientific specialists of the the Center for Energy Studies at
The T]niversity of Texas at Austin.
VS
2. identify the components of air transportation demand,
e.g., commercial, passenger. Ascertain the measurement of
these components of air transportation demand.
3. Specify the most viable geogrGphical unit of the United
States fox analysis. Depending on the data availability, these
units may consist of counties, states, Standard Metrapalitan
Statistical Areas, State E^:4nomiC Areas, regions, or some com-
bination of these and other units.
4. identify the broad range of economic, social-demo-
graphic and environmental. inf luences which are major criteria
for the demand in air transportation. This identification
would follow from an intensive review of the re:^evant social
science, engineering, technological assessment, anti related
literature.
5. Conduct correlation analyses to limit these parameters
tv those which are relatively statistically independent of
one another, issues of multi.-^aollinearity will be addressed
at this paint.
6. Regress the revised list of parameters upon air
transportation demand in general, as well^as upon the components
of that demand.
7. identify the relationships mos€. central to policy
formation.
8. Provide a complete written report of the full analysis,
specifying the magnitude and degree of change in the key param-	 ^ ^,
^	 ^.
eters influencing air transportation demand, 	 f
i
;:
.^
Six months; identify the measurements of air trans-
portation demand, as well as the components; specify the
range of geograpriicaZ units of the U.S. that could be analyzed;
make preliminary decisions on unit to be utilized; gather
initial data on social-demographic parameters. Prepare
written report for NASA use,
One year: execute regression analyses; examine the
relationships identified; evaluate policy implica
prepare final written report.
ga
AN ANALY5IS OF TNSTITUTTONAL AND ASSOCIATIONAL BARR^ER5 TO THE
ZAIPLEMENTATZON OF NEW PORTADLE FUEL SOURCES
TNTRODUCTlO
The U.S., as ^ modern industrial society, is characterized
by a high degree of efficiency ands at the same time, vulnerabil-
ity. The societal specialization that facilitates production and
distribution activities involves numerous components correspond-
ing to a complex division of Labor. These components, functioning
in tasks critical to a given activity, can alsa effectively deter
that activity. Depending on the component, the deterence can take
such forms as failure to finance, failure to innovate in research
and development, work-stoppage, refusal to use or consume, or fail-
ure to adapt relevant legal-regulatory standards. The transporta-
tion function gives a prime example of vulnerability precisely be-
cause it underlies all other functions and characteristics of a
highly mobile, technologically advanced society.
At a juncture in societal development when implementation of
new portable fuel sources is critical for the continued optimiza-
tion of the transportation function, it is vital to analyze and
understand the barriers to such changes. These barriers may be
sought under two major headings, First, institutional barriers
arise when change confronts the complex of customary practices in
a given area, such as in the political, economic, or educational.
institutions. Second, associational barriers form when proposed
changes violate, or are defined as violating, the interests of
particular groups, such as labor unions, corporations, or govern--
mental. agencies. Institutional barriers reflect the basic human
^:^-	 .:,^
^:^.
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force whi^:h compels individuals to resist alterations in the social
structure. Associational barriers refer more specifically to pro-
cesses qf •equilibrating the material, and to a lesser degree the
psychological, interests of various and often competing groups.
^^i^]'ECTTVE
The proposed study would identify institutional and associa^
tional barriers to specified changes in portable fuel sources,
and, on that basis, would analyse possible means fnr overcoming
such barriers.
APPROACH
Effective implementation of changes in specific en:rgy situa^
bans involving new portable fuel sources can come about only by
considering the barriers to those changes. Such a study will pro-
Slide knowledge toward overcoming initial barriers in add^.tion to
developing insight regarding the consegt^ences of specific changes.
The study would involve the following procedures.
l.. Development of a descriptive systeiu r^todel of critical.
components in the portable fuel area»
2. Application of that model to identify and describe bar-
riers to changes in portable fuel sources'.
3. Vcri.fication of the barriers tentatively described through
extensive interviewing with indiv.^duals from labox, industry, gov--
ernment, and the general population.
4. Assessment of requirements to o^*ercome the verified bar-
riers.
5. D^^e .iopment of forecasting procedures on the basis of the
s;^stem model to identify possible (and probable} consequences of
--	
^_	 ^	 ^	 ^_
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implementation of the stated changes fox each of the population
sectors interviewed.
STATEP2ENT Off' S^10RK
Following the general approach stated above, the car^tractor
will. provide the personnel, servicas, and supplies to undertake
the fallowing specific study tasks.
Z. Identify and describe the major kinds of new portable
fuel source situations.
2. Identify the institutional and assUCiational components
relevant to the portable fuel area, modifying as necessary to
then describe specific new portable fuel situations.
3. Define the bases of opposition flowing from these compon-^
eats to the proposed changes.
4. Provide a system analysis of the interrelationships of
components in the .portable energy sector. This system analysis
should be sufficiently complete to allow continued projections
far additional new portable fuel source situations after the pre-
sent project is finished.
5. Outline incentives and a?ternatives for implementing
changes in portable fuel sources,
6. Discuss component-specific implications of the proposed
changes,.
i^ST^MATED SCHEDULE
Sim m::a;ths: develop the system model, including identifica-
tion of key portable fuel source changes, identification of cri-
tical components, and tentative descriptions of major barriers. 	 ^;'ggg.
'f:
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Prepare a ^.::itten report describing institui:ional and associa^
tional ^.nfluences relevant to the portab^.e fuel, sector.
Twelve months: identifz.aatiori of barriers on the 'oasis o^
interva.ewing; analysis of thc: interrelationshirs among compon^
ants; identif ication of incentives and alternatives; discussion
of implications, of specified changes; detailed reporting on the
system mode. to provide access for continued analysis. Prepare
final report with appended interview information.
^^.^. ^^_.^^_.
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SPECTFTCATTON FOR THE PRODUCTION
OF ALTERNATIVE SCENARIOS BY SIMULATION
IN7^RODUCTTON
The Production of Alternative Scenarios by Simulation
(PASS} method, which utilizes a technique similar to war gaming,
would be used to generate predictions of possible sequences of
events resulting from the adoption of a given governmental
policy with respect to energy. A simulation team consists of
a number of individuals, each an expert in a particular area
expected to have a significant influence on the course of events
(e.g. labor, legislative affairs, the voting public, science,
etc.} plus a team of coordinators, also representing a broad
base of backgrounds. The individual experts might be geo-
graphically dispersed, while the coordinating team must be based
at a single location.
A scenario simulation would be started by defining a set
of initial conditions for the "society" (i.e. economic conditions,
fuel supplies, employment, social stratification, etc.} and a set
of constraints that will. govern future decisions. The latter
will be established by the particular policy being evaluated. A
perturbation on the initial conditions (say a tax increase}
will. be introduced and each of the experts will. respond by pre-
dicting the reaction of his particular interest group over a
short time horizon (one or two years). These changes will be
collected by the coordinating team and consolidated into a new
set of initial. conditions for the next time step. The 'process
`^':
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fs.is continued until the ultimate time horizon for the scenario 	 °z',
<^^^.s reached, and the coordinating team documents the complete 	 'E
scenario.
The process described above may be carried out over a long
period of time and without formal meetings of the participants.
When the scenario is completed, however, the participants will
meet in a workshop session to review the scenario and to con-
cider what alternative courses of action they might have
pursued given the hindsight provided by the exercise.
To test the workability of the simulation approach for
energy-Yel2^ted scenario generation.
,.
r'
APPROACH
:'
.i ^^
1. The specific energy situation to be simu^.ate^•-iii 11
.^
be identified and defined. 	 -'^^
mss.
^^
2. Two independent simulation tearr^-dill be selected
with members who represent industry, government, and other
croups invoxved in the situation as defined in•^...
3. These teams will work sin;ultaneously on the generation
of a limited number (one or two} of scenarin productions.
^. The scenarios from the two teams will be coordinated
:^y the directing team, and differences discussed at a forum
involving the two simulation groups.
. _	 v;.	 ^. ..	 ,., ^
editing of team reports.
,.	 .:..
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STATEMENT OF WORK
1, Coordinating team writes initial conditions, con--
stra^.nts and proposed perturbations.
2. Simulations teams are def^.ned by identification of the
groups wh'ach would have decisional influence on the energy
situation stud^,ed.
3. Members of simulation teams are recru^.ted. A meeting
of all participants is held to formalize prooeduxes.
4. Production of experimental. scenario with alternative
initial perturbations.
S. Workshog forum is held and final documentation
produced.
SCHEDULE
6 months: background research. definition of proposed
energy situation with initial conditions and perturbations;
organization of simulation tea^is^ grogress report.
3 months: simulation carr^.ed out.
3 months: results of simu^.ation are coordinated and
workshog held for the two teams, writing of final .report and
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DELINEATION OF ^DTENTIAL SDGIETAL DISLOCATIDNS
RESULTING FRDM EFFDRTS TO
ESTABLISH ENERGY INDEPENDENCE ZN THE UD'iITED STATER
INTRODUCTION
There is enormous potential for socialr economic, political,
and demographic dislocations if the United States elects to
mount a mayor effort to become self-sufficient with respect to
energy production. The Center for Energy Studies at The
University of Texas at Austin will specify the parameters most
likely to be significantly impacted by a program such as Pro-
ject Independence. Cross-impacts and direction of relationships
will •be specified. The work will utilize a^:d extend existing
analyses in delineating general and specific effects. A study
designed to identify the significant parameters is necessary
before meaningful research can be undertaken to estimate the
magnitude of effects because of the tremendous complexity of
the problem and because little in the way of systematic analysis
has been done thus far.
OBJECTIVE
To analyze population movements due to changes in energy
generating facilities in the U.S.
nn^tinnrw
The approach will involve bringing together a^ •td synthesizing
both existing analyses and so,^e original studies of the energy
M
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needs, productive potential and requisite delivery systems of
the United States in order to predict the dislocations that
can be expected to occur concomitantly with a full-scale
effort to reach energy independence. At least six general
questions mus: be addressed;
I. What are the current energy needs (by sector} of
Amerz.can society and what changes can be anticipated ^,n the
next two to three decades in energy demands?
^. What are plausible mixes of energy forms which
can meet the demand?
3. What is the location of the required resources?
i
4. What are the capital and human resources necessary
to develop these resources?
5. What is the nature of the delivery system required i
to distribute the additional product?
6. What is the nature of the dislocat.ans that will
occur as a result of a fu^.l-scale effort to develop and del^:ver
the greater quantity of energy in an acceptable form?
STA'!'EMENT OF Cn]'ORK
The cantractnr will . provide the personnel, services,
and material required to carry out the following specific tasfis:
1. Compile and compare existing estimates of current
and future energy demand by sector based on reasonable cost
and population prodections.
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^.	 Dela,neate a range of potential strategies and energy
mixes for meeting the demand. 	 "`^''^	 ", y .,.
{^
1
3 .	 Based on inforrnatS.on available from government .end	 =^.
industry sources, identify as accur-^-tely as possible the
location and extent of energy resources and reserves (oih and
natural gas, shale, coal, fissionable materials, geothermal,
and hydroelectric).
4.	 Specify the social, economic, political, and
demographic variables that will be significantly impacted by
an expansion of domestic production of energy such as:
a. The sectoral and occupational transformation
of the labor force.
b. The potential for new industry.
c. The re istribution of population that will
certainly occur iri response to variation in economic
opportunities.
d. The redistribution of service industry (in-
chiding transportation and communications} that wi11
follow the movement of population.
e. The growth and mode-shifts in transportation
that may be required for efficient delivery of energy.
f. The nature of the political changes necessary
to facilitate growth of domestic productio•:i,
5.	 Specificaton of the type of data required to make
rigorous estimates of the magnitude of the dislocations and of
the capital cost incurred.
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